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How TIMKEN’ bearings help a 
drum stay fit as a fiddle 


This horizontal bull block draws tubing at 150 to 600 feet 
per minute. The overhung drum on which the tubing is 
coiled exerts a 20,000 pound pull. To carry this heavy load, 
design engineers mount the drum shaft on Timken® tapered 
roller bearings. Due to line contact between rollers and 
races, Timken bearings provide extra load-carrying capac- 
ity. Their tapered construction enables them to carry radial 
and thrust loads in any combination. Shafts are held in 
rigid alignment. Wear is reduced, long life assured. 


Mounting shafts on = ; 
TIMKEN bearings 7 7) Ce ie 


Power input shaft and drum shaft of the horizontal bull 
block are mounted on two-row, non-adjustable Timken 
bearings. The left-hand bearing on each shaft is fixed 
while the bearing on the opposite end of the shaft is 
free to float. The fixed bearing cup in the power input 
shaft is mounted in a cartridge to provide an adjustment 
for the worm wheel. Lubricant is carried to the bearings 

by means of a circulating oil system. 
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Want to learn 
more about bearings? 


Some of the engineering problems you'll face 
after graduation will involve bearing applica- 


BPE TR RR Pete ey tions. If you’d like to learn more about this phase 

of engineering, we'll be glad to help. For a copy 

TAPERED ROLLER BEARINGS — of the 270-page General Information Manual on 
Timken Bearings, write today to The Timken 

Roller Bearing Company, Canton 6, Ohio. And 

don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER c— THE TIMKEN TAPERED ROLLER c= 
BEARING TAKES RADIAL @ AND THRUST ~@~ LOADS OR ANY COMBINATION Wy 
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TES OP tor You... : 


The recent disclosures of diminishing reliance on moral principles on the 
campus, in government and in certain industries prompts a re-examination of 


the character of professional ethics as related to the engineer. 


A recitation of the recapitulation of the Code of Ethics as prescribed by 
the Western Society of Engineers seems in order, it follows: ‘The ethical stand- 
ards of the engineering profession should be those of a fraternity. The engineer 
should recognize that he is endowed by the profession and the state with 
specialized knowledge for peculiar judicial and responsible public service 
involving the life, safety, cantor and convenience of his own and coming 
generations, and that in response to these he should so conduct himself as 
to be appreciative of his indebtedness to his profession for his opportunity and 
make return by every effort, by a life of special usefulness devoid of unseemly 
greed, and filled, if possible, with a multitude of those small courtesies, the 
practice of which encourages the spirit of forbearance and is helpfully conducive 


to the fine art of living well together.” 


It is significant, | believe, that by and large, professional engineers have 
not been involved in scandals associated with public morals. The engineer 
has been tutored well in the classroom, and on the job, along the paths of 


fair dealing, trustworthiness and honesty. 


The heritage of the engineer is one of devotion to duty, perserverance 
and unimpeachable conduct. One who might be inclined toward devious 
practices might well examine the life histories of those engineers who made 
this country great. The engineer in social, professional or political life has 


consistently conformed to his code and the public has rewarded him for it. 


But let’s not think the battle is over. Each one of us, every day, is faced 
with alternate solutions of an ethical situation which must be met. The way 
we handle them while we are in the classroom will be a guide to the methods 


of attack to be employed in later life. 


The standards have been set down, the rest is up to you.—W.H.B, 


More Per Man-Hour 


CHEMICAL PROBLEM... 


. .. to help metal foundries speed 
up the production of castings for 
tank armor and other defense 
needs. 


SOLUTION... 


... Truline® Binder . . . a low-cost 
Hercules resin used in sand for 
making cores, or centers of the 
molds into which the molten metal 
is poured. Truline speeds produc- 
tion two ways—it increases out- 
put of baking ovens by permitting 
faster baking of large or small 
cores; and provides more thor- 
oughly baked, more uniform cores. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 


... rubber, insecticides, adhesives, soaps, detergents, plastics, paint, varnish, lacquer, textiles, paper, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HER CULES HERCULES POWDER COMPANY Wilmington 99, Delaware 


Sales Offices in Principal Cities 
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our cover 


The chemical industry, so vital to our security, is exemplified 
in this view of a Tennessee phosphate plant. The chemical engi- 
neers we salute in this issue are helping to provide America 
with the materials she needs for farm, home and industry. 
Chemistry has taken the processes of nature and applied them 
to the needs of man. (Cut courtesy Monsanto Chemical Company). 


our frontispiece 


“To Nousish a Nation,” the chemical industry has led in the 
development of fertilizers, food preservatives and important 
by-products associated with food processing. The phosphate 
industry is a leader in providing much needed nutrients in the 
soils of America’s farms. Chemical engineers have developed 
numerous additives to soils which enable the farm to increase 
land output. (Cut courtesy Monsanto Chemical Company). 


The deep red clay of Tennessee yields its phosphate-laden oj} 
... the heat of the hearth converts it... the hand and hea 


of men reduces it. Phosphate for food, for health, for 


industry—purified by fire—to nourish a nation. 


Pictures from a series of industrial compositions token for Monsanto by Robert Yarnall Richie 


cracking the whip over... 


THE BIG CATS 


The fluid catalytic cracking process 
smerged from the laboratory during the 
war years. Today it shows many ad- 
vantages over other processes used by 
the industry. Once a unit is running, 
the heat requirements of the various 
parts of the unit are balanced by the 
heat generation of other portions, and 
ittle, if any, outside heat is required. 
Higher yields of the most desirable pro- 
ducts are obtained and only a small 
percentage of these products need fur- 
ther processing. It can_ successfully 
crack naptha cuts, kerosene, light or 
heavy gas oil, and some types of re- 
duced crude oil. It can be operated to 
produce either aviation gasoline, high 
vrade motor gasoline, or raw materials 
for the production of chemicals and 
synthetic rubber. The simplicity of the 
process eliminates expensive, intricate 
mechanical equipment. Continuous and 
very accurate control may be accomp- 
lished simply by using valves. 


The catalyst cracking process also al- 
lows great flexibility of operating con- 
ditions. Such things as the catalyst-to- 
nil ratio and space velocity permit 
changing the relationship of desirable 
products over a wide range to meet 
market demands. Today, the catalytic 
process has largely replaced other pro- 
cesses and is a basic tool for breaking 
Jown long-chain and_ high-molecular- 
reich hydrocarbons into molecules that 
oil within 
range. 
The fluid catalytic cracking process 
mploys a finely divided catalyst sus- 
ended in gas or vapor, so that it flows 
hrough the equipment with flow char- 
cteristics resembling those of a liquid. 
he catalyst is brought into intimate 
ontact with the oil, causing the oil to 
hange its molecular structure. 

The success of the process depends 
ipon the fluid principle. As with most 
nigineering designs, the idea is quite 
ngenious but is relatively simple in 
heory. In the accompanying diagram 
(figure 1), it is desired to move the 
atalyst from vessel A to vessel B. The 
owdered catalyst (average particle dia- 
neter, 0.002") falls down pipe C, but 
at the junction of C and D it packs 
ightly and the flow is stopped. By two 


the gasoline temperature 
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by Daniel Stanfill 


simple additions, the catalyst can be 
made to flow from A to B, and at the 
same time a complete cycle is set up. 
These changes are shown in figure 2. 
By the addition of a valve at the lower 
end of standpipe C, and the injection 
of air or vapor at the bottom of D, a 
carburetor condition is set up which 
carries the catalyst aloft as a fluid to 
vessel B. No mechanical force is used; 
the pressure head maintained in A plus 


Aw or An 


vapor 
Figures | and 2 


the force of the hot partially-packed 
catalyst in C is sufficient to overcome 
the opposing forces—the pressure in B, 
the force of gravity, and friction loss 
during the movement through D. A 
similar set of return pipes, E and F, are 
attached to vessel B and the cycle is 
complete. 


In actual operation, vessel A is the 
regenerator for spent catalyst, and ves- 
sel B is the reactor for the fresh catalyst 
and oil vapor charge. Some of the num- 
erous advantages of this fluid principle 
are as follows: A highly turbulent bed 
in the reactor (vessel B) provides inti- 
mate contact between catalyst and va- 
por. The ability to closely control re- 
action conditions over a wide range pro- 
duces optimum yields with uniform 
quality of products. Continuous uniform 
regeneration (in pipe F and vessel A) 
is obtained with a minimum degradation 
of catalyst activity. The fluid catalyst 
may be circulated freely without regard 
to limitations of mechanical transfer 
equipment. Flows are maintained by 
self-perpetuating hydrostatic heads (at 
the bottom of pipes D and F.) 


The principle disadvantage of the 
catalyst cracking process is the eroding 
or “sandblasting” effect that the moving 
catalyst particles have on the equipment. 
A wide variety of catalysts are used. 
For example, a synthetically produced 
silica-alumina catalyst yields the highest 
octane mumber and a lesser amount of 
gasoline, while more gasoline with a 
lower octane number is produced by 
using a natural silica-alumnia catalyst. 
Yet the only difference between these 
two silica-alumina catalysts is in their 
physical form; the synthetic is smooth 
and has less exposed surface per unit 
of mass than the natural rough-ground 
catalyst. 

Figure 3 shows a simplified diagram 
for a typical M. W. Kellogg Fluid 
Catalytic Cracking Unit. Hot catalyst 
atatemperature of approximately 
1100°F passes from the regenerator into 
the regenerator standpipe and_ flows 
down to the oil injection point where it 
flash-vaporizes the fresh-oil charge 
which has been preheated to balance the 
total heat requirements of the reaction. 
The mixture of oil vapors and catalyst 
is forced up the reactor feed line by the 
pressure head maintained in the regene- 
rator plus the force of gravity exerted 
on the dense catalyst in the catalyst 
standpipe, the pump serving merely to 
bring the oil to the oil injection point. 
The hot mixture then enters the re- 
actor where the catalyst settles to a well- 
defined level and forms a bed, the depth 
of which regulates the time of reaction. 
The bed is maintained in a fluid turbu- 
lent condition by the entering feed va- 
pors. Continually passing upwards, 
these oil vapors effect intimate contact 
with the catalyst and produce a uniform 
temperature (900-950°) throughout the 
bed. As cracking progresses, coke is 
formed on the catalyst. 

The spent catalyst, laden with coke, 
is continually and automatically with- 
drawn through a slide valve to the 
spent-catalyst stripper, where the ad- 
sorbed and entrained yapors are dis- 
sociated from the catalyst and carried 
by a counter stripping medium back 
into the top of the reactor vapor space. 
Spent catalyst in the stripper separates 

(continued on page 26) 


The Unit Operations Laboratory, largest laboratory in the building, 
extends through three stories. 


the Technograph features the... 


Chemical Engineering 


In this day, it is news when an engi- 
neer has time for athletics, but in 1868, 
one year after the University was char- 
tered, every chemistry student at Illinois 
could be found on the baseball diamond. 
However, it was not as -easy a life as 
it appears to have been—the department 
of chemistry was located in a building 
on the playing field. Setting a precedent 
which is still being followed, the de- 
partment grew until a new building was 
constructed for it. That building is’still 
standing. It is so small that most stu- 
dents can not see why it was ever built. 
The building is Harker Hall. 

In 1891, a young man named Samuel 
Wilson Parr came to the University as 
a professor of applied chemistry. Ten 
years later, he initiated the curriculum 
of chemical engineering at Illinois, one 
of the first five in the country. 

At the beginning of this century, there 
were no chemical engineers as we know 
them today. The industrial chemist 
found the best method for production 
on a commercial basis by trial and error. 
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He paid little, if any, attention to the 
mechanical end of production, leaving 
this entirely in the hands of the me- 
chanical engineer. The mechanical 
engineer did his job on a cut - and - 
try basis. Neither the chemist nor the 
engineer made any effort to see the 
other’s problems. This was the situation 
when the chemical engineer entered. 
At the dedication of the East Chemis- 
try building in March, 1951, Doctor 
Donald B. Keyes, formerly of the Uni- 
versity faculty and now with the Hey- 
den Chemical corporation, made the fol- 
lowing statement on the nature ot 
chemical engineering: “Chemical engi- 
neering is the art of translating test tube 
results from the chemical laboratory into 
full-scale commercial production. If suc- 
cess is obtained, the business prospers 
and the public is benefited both from 
the standpoint of health and happiness.” 
Chemical engineering requires an ex- 
tensive background of chemistry. For a 
bachelor’s degree, the Illinois chemist 
takes only 18 more hours in chemistry 


than does the engineer. Of these 1§ 
hours, 12 are electives which the engi 
neer often takes. 

The second requirement for a chemi 
cal engineer is a thorough knowledg, 
of the unit operations: fluid flow, hea’ 
transfer, distillation, evaporation, an¢ 
filtration. It is the policy of the curricu 
lum, according to Doctor H. F. John 
stone, head of the division, to provid 
the fundamentals, at both the under 
graduate and graduate levels, in such ¢ 
way that the chemical engineer fron 
Illinois can work in any chemical indus: 
try. The student is taught analytica 
thinking and interpretation of data a: 
well as the basic subject matter. He i 
trained in such a way that he can de 
many of the jobs of the electrical ot 
mechanical engineer. 

That the division has lived up to its 
aims in the past is evident from the suc 
cess and reputation of its graduates 
Among the best known are Professo1 
KE. R. Gilliland, ’30, head of chemical 
engineering at M.1I.T.; Professor E. W. 
Comings, ’30, head of chemical and 
metallurgical engineering at Purdue 


Frank Smith, ’30, manager and directo1 
of research of Pan American Petroleum 
| 


Division 


Company; Dotor D. M. Wroughton 
*30, head of the Atomic Energy Divisior 
of the Westinghouse Company; Doctor 
R. L. Pigford, 42, University of Dela 
ware; Doctor W. L. Faith, Ph.D. 732. 
Corn Products Refining Company ; Doe 
tor N. W. Krase, ’18, of the Du Pont 
Corporation; S. D. Kirkpatrick, 716, 
McGraw Hill. Book Company; an¢ 
many other Illini chemical engineers. — 

Further evidence of the quality of th 
work of the division is found in -the 
number of prize-winners in the student 
contests sponsored by the American Ins- 
titute of Chemical Engineers. In 
years of competition, the University hi 
won five first prizes and six oth 
prizes, a record which surpasses that 
any school in the country. The Uniy 
sity of Illinois also ranks first in t 
number of undergraduate students w 
go on to take advanced degrees in chemi 
cal engineering. Doctor Johnstone and 
his staff encourage their students to take 
graduate work at some other school in 
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rder to broaden their training and get 
different viewpoint. 

Still another first belongs to chemical 
ngineering, Illinois style. The first 
iboratory to study high pressure reac- 
on in any university in the country 
ras established here in 1926. 

Since the curriculum was started in 

O1, about 1300 students have received 
ne degree of Bachelor of Science in 
emical engineering. The largest num- 
er of graduating seniors was 88 in 
946. At present, there are 155 under- 
raduate chemical engineering students 
id 33 graduate students on the campus. 
Yther undergraduate students are en- 
sled at Chicago Undergraduate Di- 
ision at the Navy Pier. 

There are two optional curricula in 
nemical engineering, one requiring four 
ears of study and the other five years. 
“he four-year curriculum is for the high 
shool graduates who have had good 
raining in high school chemistry, phy- 
cs, mathematics, and German or 
'rench. In this curriculum, there are 
number of special courses which are 
fferéd only to chemists and chemical 
igineers. These courses have accele- 
ated schedules which are made possible 
y the excellence of the high school 
raining. For students who can not get 
le training necessary for the four-year 
urriculum, the five-year course has 
gen established. This is essentially the 
ume as the shorter course with the dif- 
‘rence in the number of hours of ele- 
hentary chemistry, mathematics, and 


inguage. There are also more electives 
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With the value of audio-v 


isual education in 


ie tire 


mind, a fully equipped 


projection booth was placed in the main lecture room. 


in the five-year curriculum, so that more 
liberal arts and economics courses may 
be taken. Students who are particularly 
interested in sales and administration in 
the chemical and oil industries often 
take the longer curriculum. 

The division of chemical engineering 
also offers an optional curriculum in 
bioengineering for students who are 
interested in the fields of industrial fer- 
mentation, antibiotics, pharmeceuticals, 
and the like. Graduates of this option 
receive the same degree in chemical engi- 
neering as those in the regular curricu- 
lum. Illinois was among the first to of- 


The main lounge of the East Chemistry building features the latest 
developments in modern design and comfort. 
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fer training in this field. In charge of 
bioengineering is Doctor R. KK. Finn, 
Doctor Finn came to Illinois three 
years ago from the University of Minne- 
sota. 

It was mentioned earlier that the 
chemistry laboratory was formerly lo- 
cated in Harker Hall. In 1901, the de- 
partment moved into a new and larger 
laboratory which is now the west half 
of Noyes laboratory. The east portion of 
that building was added in 1916. Then 
the Chemistry Annex was built in 1932. 
Still there was not enough room for 
“the strongest department of chemistry 
in the country,” as it is referred to by 
Doctor James B. Conant, president of 
Harvard University. In 1947, construc: 
tion was started on the new [ast Chemi- 
stry building for the chemical engi- 
neering and biochemistry divisions ot 
the department. This $3,400,000. build- 
ing was opened to classes in February, 
1950. 

The facilities of the new building are 
unsurpassed by any college laboratory 
in the country. Of the seven floor levels 
in the building, two are devoted to 
ventilation and maintenance. 

The main laboratories in the new 
building are the unit process laboratory, 
the high pressure laboratory, the unit 
operations laboratory, and the process 
development laboratory. The high pres- 
sure laboratory, located on the ground 
floor, is capable of working up to 100,- 
OOOpst. It is the only one of the four 
laboratories which does not occupy more 
than one floor level. 

The process development laboratory, 
or pilot plant, runs through the third 
and fourth floors. There are two steel- 
grill mezzanines above the lower floor 
level at 9 and 16 feet. These mezzanines 
provide three working levels to enable 
the operation of tall equipment in the 
laboratory. It is in laboratories such as 

(continued on page 28) 
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engineers strut their stuff at the... 


1952 Engineering Open House 


St. Patrick made his initial appear- 
ance on campus this year inconspicuously 
and ahead of schedule. He arrived on 
the night of March 12, two days before 
he was expected, in a green sawed-off 
rocket ship which landed on the lawn 
of the Electrical Engineering Building 
in the dead of night. Though nobody 
saw him land, the evidence of his pres- 
ence was unmistakable. The rocket ship 
had been spotted hurling toward the 
area from outer space several days be- 
fore by celestial observers, but the time 
of his arrival could not be determined. 
On the morning of Thursday, March 

however, a group of engineers re- 
turning home after burning the all-night 
study oil spotted the contraption, which 
upon investigation proved to be that of 
the patron saint himself. 


It was later discovered that the pur- 
pose of St. Pat’s unexpected early 
arrival was to discover the whereabouts 
of the Blarney Stone, missing since two 
years ago. 

But when no word was heard from 
him, it was feared that he also had be- 
come lost, strayed, or kidnaped. How- 
ever, he returned in time to start off the 
festivities on Friday, emerging ragged 
and worn from a Green Street sewer. By 
that time a large crowd of spectators had 
assembled on the engineers’ domain, 
awaiting the arrival of the man without 
whom Open House activities could not 
start. St. Patrick announced that his 
search for the Blarney Stone had been 
futile, although he had unrelentlessly 
traced down the rumor that the Stone 
was in the possession of some unscrupu- 
lous Ag students. 


St. Pat then got aboard his waiting 
green convertible and toured the cam- 
pus, followed by the parade of floats. 
Leading the’ parade was a huge green 
snake, carried by members of Sigma Phi 
Delta, engineering social fraternity. 


The parade consisted of floats de- 
signed by various engineering societies 
and fraternities. Among the more eye- 
filling floats was one built by members 
of the American Foundryman Society 
carrying the slogan “We Make Mo- 
dels.” Riding the float was a model, the 
like of which is seldom seen even in 
the most modern foundry. 
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The aeronautical engineers’ float also 
brought forth whistles and wolf-calls. 
Entitled “Venus or Bust,” it had both. 


The trophy for the best float was 
given to the boys of the American So- 
ciety of Mechanical Engineers. 


After the passing of the parade, the 
crowd rapidly dispersed to view the 
multitude of displays in the buildings 
surrounding the Boneyard. The first 
stop on the program was Talbot Labo- 
ratory. The show-stopper here was an 
impressive demonstration of the break- 
ing of a large concrete cylinder by the 
3) 000,000 /b. hydraulic testing ma- 
chine. The cylinder was shattered like 
a match-stick by the steel muscles of 
this Samsonian machine. 


Other exhibits demonstrated by the 
department of theoretical and applied 
mechanics included the testing of struc- 
tural joints on a 200,000 /b. repeated 
load machine, determination of engineer- 
ing properties of soils, different mechan- 
ical vibration systems, and special 
equipment and specimens of plastics and 
laminations. 


From Talbot Lab, the arrows led to 
the Foundry where castings were made 
of different metals; to Aeronautical 
Laboratory B, where airplane engines 
and models were on display; to the 
Mechanical Engineering Laboratory, 
where power units and other equipment 
were demonstrated ; thence to the Trans- 
portation building. The general engi- 
neering drawing department, harbored 
in the Transportation building, won the 
trophy for the best exhibit. The displays 
included 19 patent drawings which 
have changed civilization, drafting 
equipment; 50 different types of slide 
rules; and aircraft drawing and lofting. 
The use of the airbrush was demon- 
strated, as were methods of reproducing 
engineering drawings, and the use or 
black light in teaching descriptive ge- 
ometry. Souvenirs were given to the 
visitors. 

The Mining Laboratory offered dem- 
onstrations of mining apparatus and dis- 
plays. The Metallurgy Lab housed dem- 
onstrations of metal crying out loud, 
heat treatment of metals, and micro- 
scopic examination of metals. Movies 
also were shown. 


The wind tunnel was in operatio 
in Aeronautical Lab A. i 

One of the popular exhibits in t 
Ceramics building was the making 
souvenir porcelain enameled “‘dog-tags, 
on which visitors were invited to a 
their names. Green-glazed clay sham 
rocks also were given away as souvenir 
while the supply lasted. Among the ex 
hibitions given by the ceramics a 
were: jiggering, throwing, and slip cast 
ing of pottery; brick making; and smelt 
ing of enamels. Microscopy and Pye 
etry equipment were displayed, as we 
as many types of ceramic. wares. 

The mechanical engineers exhibit 
methods of tool designing, welding, he 
treating, and machining; internal com 
bustion engines; thermodynamic studies 
and fuels aid lubricants. 

A lecture demonstration of variou 
physical phenomena was given in th 
Physics Laboratory; and displays 
light and sound were offered. The rh 
icists also conducted a tour of the Bet 
tron building. 

Civil engineers and sanitary enginee 
exhibited and explained all phases 
their fields in Civil Engineering Hal 
Two popular movies were shown. 

The final stop on the engineerin 
campus was the Electrical Engineerin 
building, where power, communication 
electronics, and illumination were we 
represented. 

The new Chem Engineering buil 
ing also was on the Open House lis 
The six fundamental operations 
chemical processes were demonstrate 
in the unit operations lab. These are 
distillation, extraction, filtration, he 
transfer, absorption, and evaporatiot 
Free hydrogen hydroxide cocktails wer 
featured. St. Pat’s weekend had a do 
ble meaning for the Chem E’s, for th 
AIChE held its regional convention he 
at that time. 

Free bus service was given to t 
Chemical Engineering building, and t 
the Ag Engineering building, Armor 
Abbott Power Plant, Betatron buili 
ing, and the Railway Exhibit. j 

The Open House was closed at 6: 
p.m. Saturday to allow the all-but 
exhausted engineers to spruce up fé 
St. Pat’s Ball, a fitting climax to 
busy weekend. ‘ 
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Above: T.A.M. de- 
partment tests 
strength of concrete 
cylinders. Right: 
Kiln baking process 
used for ceramics. 
Below: Weaker sex 
admires prize - win- 
ning G,.E.D. display. 
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Above: AF float 


passes in review 


during Open House 
Parade. Below: 
After effects of 
strength testing in 
Talbot Lab. 
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by Oliver Smith, m.e. ‘54, Duane Loofbourrow, gen.e. ‘53 
and Tom Madden, m.e. ‘54 


ROBERT K. FINN 


Students at the University of Illinois 
found that in the fall semester of 1949 
a new course had entered the time table. 
Entitled “bio-engineering,” this course 
was found in the chemical engineering 
division and was instructed by Robert 
K. Finn, assistant professor of chemical 
engineering. Only the beginning of a 
large undertaking by the professor, this 
course was the pioneer for a new cur- 
riculum in bio-engineering. 


Professor Finn, who instituted the 
new option at Illinois, was born in 
Waukesha, Wisconsin, and received 


his elementary and high school educa- 
tion there. Upon graduation from high 
school he went on to Cornell Univer- 
sity where he obtained his bachelors de- 
gree in chemistry and chemical engineer- 
ing. Being interested in biochemistry, 


ROBERT K. FINN 


Finn then obtained his masters degree 
doing much work in bacteriology. 

During the war years and immediate- 
ly preceding the war he was employed 
by Merck and Company in Rah- 
way, New Jersey. Much of his time 
there was spent in the development of 
the wonder drug, penicillin. 

In 1946, Robert Finn began work at 
the University of Minnesota for his 
Ph.D. in chemical engineering, Having 
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received his degree he came to teach 
at the University of Illinois in the fall 
of 1949, His major assignment was the 
establishment of the course in bio-engi- 
neering. 

Because of his intense interest in bio- 
chemistry Dr. Finn has little time for 
hobbies. He does, however, maintain 
physical agility by playing tennis in the 
summer and handball in the winter. At 
present he is attempting to develop im- 
proved respiratory methods for micro- 
organisms in fermentation. 

Dr. Finn and his wife made a 1,000 
mi. bicycle tour of some of the Euro- 
pean countries last summer. On a sug- 
gestion, they hitch-hiked through Bn- 
tain and then purchased bicycles to com- 
plete the tour. Their back-road excur- 
sions led them through Holland, Ger- 
many, Austria, Switzerland, and some 
of the other well-known European na- 
tions. Thoroughly enjoying themselves, 


the Finns found Europe both hospitable. 


and beautiful, even in this day of inter- 
national friction. 

Although he is kept busy as the ad- 
viser of the U. of I. Student Branch 
of the American Institute of Chemicat 
Engineers, Finn still finds time to de- 
vote to other organizations. Currently 
he is a member of the American Chemi- 
cal Society, the Society of American 
Bacteriologists, and the honorary frater- 
nities Phi Lambda Epsilon and Sigma 
Xi. Being the adviser of the Student 
Branch he is also, of course, a member 


of the AIChE. 
® 


MISHAL HAMMODAT 


Mishal Hammodat, vice president of 
the Engineering Council, is gaining ex- 
perience in diplomatic “bridge” building 
through his activities on the Council 
this semester. ““The Bridge” that Mishal 
is interested in is not the kind civil 
engineers usually think about, however. 
It’s the name of the house for Univer- 
sity of Illinois engineering students to 
be sponsored next fall by the Council’s 
international student activities commit- 
tee, of which Mishal is chairman. Half 
the residents of the house will be Amer- 
ican students and the other half will be 
foreign students. Their common purpose 
will be to bridge the gap between the 
engineering students of the world. 


Mishal was born in Mosul, Iraq, and 
graduated from the Mosul secondar 
school in June, 1948. Competing with 
students from all over his country, Mi 
shal was one of about 100 student! 
chosen by Iraq’s minister of educatior 
to come to this country to study the pe! 
troleum production option in mechani) 
cal engineering. a 

Before leaving for the United States) 
Mishal was sent for a year to a prepar. 
atory school at Baghdad to master the 
English language, which he has man 
aged to do. In July, 1949, he left Iraq 
and arrived here to enroll at Illinois. 

Although he is carrying a_ heavy 
schedule this semester in order to get 
both his B.S. and M.S. in June of ’53) 
he has numerous activities along wit 
his Engineering Council work. He is a 
member of ASME, Pi Tau Sigma, th 


honorary fraternity for mechanical engi 


MISHAL HAMMODAT 


neers, and is the treasurer of the Mos- 
lem Student Association. 


Mishal is an ardent traveler and dur- 
ing the holidays has visited 32 different 
states. He hopes to see the remaining 
ones before returning to Iraq. As for 
sports, basketball and swimming are his 
favorites. He is also very interested in 
square dancing which he picked up in 
this country. His taste in music leans 
heavily in favor of the classics. 


Mishal says that the Iraq government 
will: have spent about $15,000 on his 
engineering training by the time he 
graduates. According to his contract, he 
will return to Iraq after graduation to 

(continued on page 32) ; 
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PiER IN THE PUDDLE 


The first shelter man ever had was 
probably the branch of a tree, hurriedly 
taken advantage of during the first in- 
clement weather in the Garden of Eden. 
Through the history of man since that 
time, he has been improving on and 
adding to this simple shelter until we 
now sometimes wonder whether or not 
Adam’s idea wasn’t better than ours. 


One may drive through the most 
exclusive neighborhoods and find house 
after house consisting of wildly distort- 
ed and ill-proportioned abstractions of 
Adam’s first shelter, the tree, combined 
with illogical and uneconomic use of 
stone, brick, glass, metal, and imitations 
of these and other materials of nature, 
the use of which often depends to a 
large extent upon the whim of the 
owner. 


The owner’s uneducated viewpoint in 
architectural matters is the main reason 
for most of the ridiculous architecture 
one is forced to endure during his daily 
activity. Men do not dream of advising 
a competent doctor on the correct pro- 
cedure to cure a disease. Moreover, most 
people listen to and heed the advice ot 
lawyers, bankers, insurance men, and 
their like when their individual talents 
are required. 

But when a man decides to build a 
house, does he seek the same profession- 
al advice that he would if he were 
about to undergo extensive surgery? 
Very seldom. Oh, yes, he may go to an 
architect, but only as a matter of neces- 
sity, since in few places can one get a 
permit to build without an architect’s 
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seal on the plans of a prospective struc- 
ture. However, the owner comes loaded 
down with magazines dealing with every 
type of confused monstrosity he can 
find. He expects the architect to whip 
out a cute house, loaded down with the 
inevitable fillegre and sand _ drippings 
which have cluttered up our darling 
Cape Cod hovels since we can remem- 
ber. No doubt this would-be home own- 
er has a few pet ideas of his own to 
toss in, because after all, this magazine 
research he has done, he considers him- 
self an authority on architecture and 
building construction. 

Now, very few men get rich as archi- 
tects, and as a consequence most archi- 
tects will listen patiently to this man’s 
asinine suggestions, and then provide 
him with the desired set of drawings, 
which is a combination of ideas be- 
tween various feature writers, the own- 
er’s whims, the owner’s friends opinions, 
and finally the architect’s attempt at 
a satisfying solution. The result is ob- 
vious: an awkward, uninspired dwelling 
which dominates what is laughingly call- 
ed our progressive civilization. 

Significantly, the only homes which 
are truly outstanding functionally and 
aesthetically are being designed by men 
who refuse to accept these magazine- 
owner combines, and instead inspect the 
owner’s problems as a new and unique 
situation, and then set out to give him 
exactly what he needs, as economically 
and logically as possible. Anyone who 
sets foot in homes designed by men like 
Frank Lloyd Wright, Pietro Belluschi, 
Walter Gropius, Bruce Goff and others 
of this calibre, is struck by the func- 


tional beauty of these dwellings, and 
anyone who has been fortunate to own 
or live in one will never accept anything 
of lower standard. 

If the public would approach archi- 
tects in the same way it approaches 
other professional men; that is, ready 
to listen to a logical solution of its indi- 
vidual problems of everyday living, they 
would have more pleasing and beautiful 
homes; even more beautiful than they 
realize. 

Above all, through more pleasant and 
stimulating environments, people would 
live more normal and useful lives, per- 
mitting them through greater functional 
efficiency to devote more time and talent 
to restoring peaceful normalcy to the 
other phases of life in our disturbed, 
chaotic world! 


ENGINEERING SOCIETIES 
THE AMERICAN INSTITUTE 

OF CHEMICAL ENGINEERS 

The American Institute of Chemical 
Engineers Student Chapter at the Navy 
Pier Branch of the University of Illi- 
nois was privileged to have Doctor Otto 
Eisenschmil speak to them at a recent 
meeting. 

Doctor Eisenschmil is a well-known 
chemist in the field of paint chemistry, 
and is chairman of the board of the 
Scientific Oil Compounding Company 
of Chicago. Among his achievements are 
numerous articles for technical publica- 
tions and several books. One of his 
better known works, Without Fame, is 

(continued on page 34) 
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a new era in aviation... 


Atomic Powered Aircraft 


Below ts the text of an address by 
Dr. M. C, Leverett, of General Elec- 
tric’s Aircraft Nuclear Propulsion Proj- 
ect, delivered before the Chicago Section 
of the Institute of the Aeronautical 
Sciences. Because the cditors feel that 
this article 1s of such vital importance, 
we have included it here. 


Introduction 


A discussion of the interesting sub- 
ject of propulsion of aircraft by nuclear 
power is unfortunately considerably re- 
stricted by Security. My task in making 
this talk is, therefore, not an easy one, 
and if I omit to say exactly how some 
of the interesting problems which I 


shall tell you about may be solved, it, 


will be understood that this is unwise 
at present. There is, of course, the 
chance that in following this line I 
shall be credited with knowing the ans- 
wers to many more problems than actu- 
ally have been solved, and I hope that 
should you later discover that we who 
are working in this field have made 
more or less progress than you assume 
from my present remarks that you will 
not feel that I have intentionally misled 
you. 

In spite of the restrictions placed 
upon our discussion we can discuss in 
fairly free fashion the principles under- 
lying nuclear powered flight, some possi- 
ble methods of achieving it, and some 
problems which are involved. Before 
starting this discussion, however, we 
should pause a moment to answer the 
question, “Why do we want to fly an 
aircraft on nuclear power?” 

Many years ago Breguet set down the 
formula which bears his name and which 
states that the range of an aircraft is 
proportional to its lift-to-drag ratio, to 
the efficiency with which its propulsive 
system works and inversely proportional 
to the weight of fuel consumed per unit 
of work delivered to the propulsive sys- 
tem. Any decrease in the specific fuel 
consumption obviously leads to increased 
range. Because of the ingenuity of the 
designers of aircraft and engines the 
Breguet formula is scarcely of more 
than academic interest in these days. 
Devices such as accomplishing most of 
a flight slowly and using high speed 
only at critical times, refueling in flight, 
and discarding not only the fuel tanks 
but also the lifting surfaces which sup- 
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port them as soon as they are empty, 
all have been seriously proposed or prac- 
ticed and operate greatly to increase 
the range of modern aircraft. How- 
ever, it is no deprecation of our heavy 
bombers, which are the best in the 
world, to say that even more range 
would be desirable, particularly if it can 
be coupled with high speed. This is the 
point at which the nuclear propelled 
airplane comes into the picture. One 
pound of uranium-235 will liberate heat 
on undergoing fission equivalent to the 
energy liberated by burning 1,700,000 
pounds of gasoline. It is at once evident 
that if a means can be found for con- 
verting the energy of nuclear fission 
into thrust that aircraft can fly for very 
long times on very small amounts of 
fuel. Indeed, fuel consumption would be 
measured not in thousands of pounds 
per hour, but in pounds per day. Be- 
cause of the enormous amounts of en- 
ergy available from a small amount of 
fuel, high efficient utilization of this 
energy would no longer be crucially im- 
portant. Thus, specific fuel consumption 
could be allowed to worsen somewhat 
if this were desirable in order to make 
some other feature of the power plant 
sasier or better. 

Although the basic superiority of nu- 
clear fuel fuel is thus 
superficially stated as a simple ratio of 
1.7 million to 1, the implications and 
complications of this fact are extremely 
varied and far reaching. For example, 
some of the implications may be listed. 
A nuclear aircraft could encircle the 
globe many times without stopping, al- 
though this particular maneuver would 
be more dramatic than useful. It could 
fly entirely around the world at local 
midnight, accomplishing the entire’ cir- 
cuit in darkness and with the lower 
vulnerability which night flying con- 
fers. Careful husbanding of fuel, pro- 
gramming of flight speed and altitude, 
and closely timed flight plans would be- 
come unnecessary in a nuclear powered 
airplane. Such an airplane could fly at 
its maximum speed and at any altitude 
over its operating range for all or any 
part of its mission and still be perfectly 
sure of having enough fuel to return to 
its home base by any route whatever. 
A nuclear powered aircraft could pos- 
sibly stay aloft for many days. It would 
be limited only by the freedom of the 


over chemical 


air craft and power plant from break- 
down and by the ability of the crew 
to endure long hours of flight and ex- 
posure to nuclear radiation. It is clear 
that many missions which are impossible 
for chemical aircraft would be possible 
with nuclear powered aircraft. 


Principles and Suggested Methods 


One of the basic principles of nuclear 
energy is that the energy of fission is 
manifested as heat. That is, a nuclear 
reactor is primarily a source of heat 
which must be converted into thrust or 
into mechanical work in more or Jess 
conventional ways. Hence, in any nuele- 
ar power plant whether it is for an air- 
craft, a naval vessel or for the genera- 
tion of electricity on the ground there 
will be a reactor and heat machinery. 
In the aircraft the heat machinery is the 
propulsion system. Secondarily, and 
somewhat unpleasantly, the reactor is a. 
source of radioactivity; hence, there will 
also be a shield of some type or other. 


Propulsion Machinery 

There is scarcely a single type of air- 
craft propulsion machinery which has 
not been proposed for incorporation in 
a nuclear power plant for aircraft. One 
obvious proposal is that propellers be 
used, driven by turbines which are in 
turn run by expanding through them 
vapor such as steam, heated in the re- 
actor or air heated in the reactor. A 
variation of this scheme would be to 
extract the heat from the reactor by 
some liquid coolant other than the vapor 
or air and transferred to the vapor or 
air in an external heat exchanger or 
boiler. Another fairly obvious proposal 
is that the reactor should directly or in- 
directly take the place of the combus- 
tion chambers of a conventional turbo- 
jet engine. Here again, the heat might 
be extracted from the reactor directly 
by the air or indirectly by other cool- 
ants, such as liquid metals, and trans- 
ferred to the air outside the reactor. 
Ducted fans driven by turbines, oper- 
ated ii turn by vapor or air heated in 
the reactor, have been suggested. Obvi- 
ously, the reactor might also take the 
place of the combustion apparatus in a 
ram-jet propulsion system. It has also 
been proposed that a compressor-jet type 
of propulsion system be used, with the 
compressor driven by vapor or hot air 

(continued on page 30) 
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THE FUTURE OF THE YOUNG ENGINEER at Western Electric is 
limited only by his own ability, by his vision to see what lies ahead 
and by his capacity to work for the goal he sets himself. Recent 
developments such as microwave radio relay networks for tele- 
phone calls and television programs — operator and customer dial- 
ing of long distance calls — automatic message accounting — new 
secret electronic equipment for the Armed Forces — promise an 
ever widening field for him. 


MANY ENGINEERING TALENTS ARE REQUIRED. Most are used in 
creating plans, machines and technological methods to convert raw 
materials into thousands of different precisely manufactured 
articles. Here at Western, the engineer translates the stream of 
new designs from Bell Telephone Laboratories into terms of prac- 
tical production. It is his job —a fascinating and satisfying one 
—to provide the ways and means of reproducing the laboratory 
model, as economically as possible, in whatever quantity the Bell 
Telephone System needs. And even after production is rolling, his 
efforts are unceasing in the search for improved methods, tools 
and materials which will result in a better product or a lower 
unit cost. 


A UNIT OF THE BELL SYSTEM SINCE 1882 
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OUTSTANDING SENIOR CIVILS 
TO RECEIVE AWARD 


The annual award of the Ira O, 
Baker Prize given to two outstanding 
senior civil engineering students will be 
presented at a convocation on May 7. 

The award was established in 1923 
by Dr. Baker who served forty years 
as head of the UI civil engineering 
department. Dr. Baker, an eminent edu- 
cator and engineer felt that the student 
who had done well scholastically, and 
had participated in the activities of the 
professional civil engineering society and 
on student technical publications should 
be rewarded in his department. He set 
down the following qualifications for 
the awards: 

1. A good scholastic standing in the 
junior and senior years. 

2. Authorship of technical articles or 
association editorially with the college 
technical journals. 

3. Participation in the American So- 
ciety of Civil Engineers student organ- 
ization or a similar group. 

4. Possession of pleasing personal 
characteristics, executive ability, promise 
of leadership, etc. 


It has been the practice to invite a 
student of Dr. Baker as the convoca- 
tion speaker, and this year Mr. A. L. 
Kuehn, president of the American Cre- 
osoting Company, Louisville, Kentucky, 
will deliver the address. 

Numbered among past recipients of 
the award are several men now serving 
prominently in industry and in educa- 
tion as heads of civil engineering de- 
partments at various colleges through- 
out the United States. At the Univer- 
sity of Illinois instructors who received 
the award during their student days are 
Robert J. Mosborg and John Ries Leek. 
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“A professor who comes in late is 
rare; in fact, he is in a class by him- 
, ’ 

self.” 
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by Bob Schrader, ch.e. ‘54 


One of the largest groups of sub- 
scribers to the Tech is composed of 
the high schools of Illinois. Along about 
this time of the year many seniors at 
these schools are thinking about college, 
and we hope that quite a few are inter- 
ested in engineering. It is with you 
prospective engineering college freshmen 
that this section of the Bilge is con- 
cerned. To give you an idea of what 
kind of work you will be doing in engi- 
neering school, we have set down a 
hasty list of the courses you will be 
taking in engineering at Illinois. 

A very large number of courses are 
common to almost all branches of engi- 
neering. hese include a year of chem- 
istry, a year of engineering drawing, a 
year of rhetoric, mathematics through 
integral calculus, a year of physics, 
some courses in theoretical and applied 
mechanics, and an introduction to elec- 
trical engineering. 

Aeronautical engineering trains stu- 
dents in the basic principles of airframe 
and aircraft power plant design. Spe- 
cial study is given to aerodynamics, air- 
craft structures, aircraft power plants, 
design, and production. 

Agricultural engineering includes the 
basic engineering courses, as well as fun- 
damental ag courses. Two options are 
offered: one in machinery and power, 
and the other in farm structures and 
soil and water conservation. 

Courses in ceramic engineering deal 
with the general scientific principles 
underlying the ceramic industries. These 
industries include the manufacture of 


brick, tile, pottery, glass, porcelain 
enamels, abrasives, and cements. 
Chemical engineering prepares stu- 


dents to evaluate laboratory results and 
to translate them into large scale com- 
mercial processes, to improve existing 
plants, to develop new products, and 
to operate and supervise chemical plants. 

Civil engineering offers training in 
the principles underlying civil design 
and construction, Construction, high- 


way, hydraulics, railway, and structural 
options are available to civils in their 
senior year. A curriculum in sanitary 
engineering also closely parallels the 
civil engineering curriculum. 

Electrical engineering prepares men 
for responsible positions in research, de- 
velopment, design, operation, communi- 
cation and electronics, and illumination. 

General engineering gives students a 
sound education in engineering prin- 
ciples with basic work in industrial 
organization and administration. | 


Mechanical engineering offers a wide 
variety of optional curricula in the third | 
and fourth years. There are options in- 
aeronautics, air conditioning and_refri- 
geration, petroleum, power, production, 
design, research, and railway. 

Metallurgical engineering covers 
chemical, physical and mechanical met- 
allurgy, with emphasis placed on physi- 
cal metallurgy. | 

Mining engineering gives instruction 
in the fundamental problems : fea 

| 


with extracting coal and minerals from 
the earth. Specialized courses in mine 
surveying, mining methods, etc., are 
given. 

The first two years of the engineering 
physics curriculum are much like the 
other engineering courses, while the 
third and fourth years emphasize ad-- 
vanced courses in physics, math, and | 
chemistry. : 


The talents of engineers on this cam- 
pus cover an almost unlimited range. 
They vary from playing football in the 
Rose Bowl to playing the bass viol in 
the University symphony orchestra. But 
probably one of the most versatile of 
the “‘slide-rules” is Don Sokolis, a chem 
engineer. Don recently paced the IIli- 
nois three rail billiard team to second 
place in the National Intercollegiate 
Billiard tourney. How about it, can 
you top this? ; 
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Power at your finger tip 


Nearly everything you do today is done easier, quicker and better— thanks to electricity 


If you are an average American worker you use the strength 
of nine horses each working hour of the day. 


WHERE DO YOU GET SUCH POWER~— Merely by flick- 
ing a switch . . . for by that simple act you are tapping the 
vast sources of electric energy that are ready to work for 
all of us in the home and on the job. 

Today, the use of electric power has grown to where a 
single factory uses more electricity than an entire city used 
a generation ago. And your home—with its electric appli- 
ances, lighting and other conveniences — consumes more 
power than was used in yesterday’s factory. 


NEW MATERIALS WERE NEEDED —This great progress 
could not have been achieved without the many new and 
better materials which make possible today’s larger and 
more efficient power generating equipment. 


A JOB FOR ALLOY STEEL-— Giant turbines and gener- 
ators, for example, couldn’t stand up under terrific heat, 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


pressure, wear and corrosion if it weren’t for steels made 
tough and enduring by alloying metals. 

Improved plastics also do their part in better insulation 
and protective coatings. And carbon brushes are as vital to 
huge generators as they are to your vacuum cleaner motor. 


FOR MORE POWER-— Developing and producing alloys, 
plastics, carbons and many other better materials for our 
power industry are but a few of the many ways in which 
the people of Union Carbide serve all of us. 


STUDENTS and STUDENT ADVISERS 


Learn more about the many fields in which Union 
Carbide offers career opportunities. Write for the 
free illustrated booklet ‘Products and Processes” 
which describes the various activities of UCC in the 
fields of Attoys, Carsons, CHEMICALS, GASES, and 
Puastics. Ask for booklet A-2, 


AND CARBON CORPORATION 


80 EAST 42ND STREET UCC) NEW YORK 17, N. ¥, 


ELECTROMET Alloys and Metals « HAYNES STELLITE Alloys « NATIONAL Carbons « ACHESON Electrodes « PYROFAX Gas « EVEREADY Flashlights and Batteries 
BAKELITE, KRENE, and VINYLITE Plastics ¢ PREST-O-LITE Acetylene # LINDE Oxygen « PRESTONE and TREK Anti-Freezes « SYNTHETIC ORGANIC CHEMICALS 


\PRIL, 1952 


19 


engineers unbend at... 


Saint Pat's Ball 


The luck of the Irish was with the 
Illini this year for the Engineer’s Week- 


end. Held in the season of the year 
when storms are the rule, rather than 
the exception, the Open House was 


blessed with two days of perfect weath- 
er. Still following a path strewn with 
four leaf clovers, the engineers and 
their dates attended a fine St. Pat’s 
ball on Saturday night. 


The St. Pat’s ball was quite a suc- 
cess, with engineering and liberal arts 
alike all enjoying the dance. Ralph Mar- 
terie and his orchestra played for the 
ball, and they repeated the sterling per- 
formance they had given for the Reg- 
istration Dance here at Illinois last fall. 
Another feature of the dance was the 
exhibits presented by the different en- 
gineering societies. A miniature railroad 
bridge, the kissometer, ghost-writing, a 
quizzmaster for people who wanted to 
be stumped by the ag engineers, a dis- 
play of clever gears by the mechanical 
engineers, and many other exhibits en- 
tertained the visitors. 

Highlighting the ball were the cere- 
monies at intermission. Professor A. R. 
“Buck” Knight of electrical engineering 
was the master of ceremonies. He intro- 


by Bob Schrader, ch.e. ‘54 


duced St. Pat, himself, in the presence 
of C. Dale Greffe, associate professor 
of mechanical engineering. This was 
Greffe’s second year in the role of St. 
Pat. Trophies then were presented to 
ASME for the best float in the parade 
and to the GED department for having 
the best Open House exhibit. 

Dean Everitt of the college of engi- 
neering was introduced and he present- 
ed awards to the twelve men who were 
chosen as Knights of St. Pat. Each ot 
the engineering societies nominates men 
for the honor, and the final selection of 
the Knights is made by the engineering 
council. The men selected are: 

Hank Kalapaca, The Illinois 
Technograph 

Bill Greenfield, LAS 

John Schultz, SBACS 

George Ratkovic, AIChE 

Dave Harris, ASAE 

Don Falk, AIEE-IRE 

Jorge Quiros, MIS 

Phil Trimble, ATEE-IRE 

John Huber, ASAE 

John Jombock, ASCE 

Bob Johnson, IAS 

Ralph Herrick, ASME 


W. L. Everitt, dean of college of | 
engineering, knights John Huber. - 
(Photo by Richard Bobbe). 


The high point of the intermission: 
marked the end of a story about a door 
prize. The story began about two weeks 
before the ball when the St. Pat’s com- 
mittee was wondering what to give for 
a door prize. They finally decided to 
give a door. They obtained a door, paint- | 
ed various engineering formulas on it, 
and placed it in the window of the 
Illini Union book store. | 

On the Friday before the dance, a 
group of would-be photographers enter- 
ed the book store, telling the manager 
that they were from the Technograph. 

(continued on page 26) 


Left: The orchestra of Ralph Marterie plays for the enjoyment of the engineers at the St. Pat’s Ball. Right: 


Members of SDX, journalism fraternity, return “door prize” 


stolen from Union Bookstore window. Later 


the engineers returned a door taken in retalliation from The Daily Illini. (Photos by Ed Wojtas). 
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WIRE ROPE 


This is the most economical rope 
we’ve ever made for construction equipment 


ROEBLING is the best known name in wire rope. ment. This rope has extra resistance to crushing 


That's partly because we were the first wire rope 
maker in America. But more than that, we’ve 
always led in developing better wire and better 
rope for every purpose. 

Today’s Roebling Preformed “Blue Center” Steel 
Wire Rope is the best choice for efficiency and 
long life on excavating and construction equip- 


and abrasion... stands up under rough going. It 
saves time and cuts costs. 

There’s a Roebling wire rope of the right speci- 
fication for top service on any job. And Roebling 
Field Men are always showing users new econo- 
mies through proper operation and maintenance. 
John A. Roebling’s Sons Co., Trenton 2, N. J. 
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¢ DENVER, 4801 JACKSON ST « DETROIT, 915 FISHER 
BLOG e HOUSTON, 6216 NAVIGATION BLVD « LOS 


ANGELES, 5340 E.HARBOR ST « NEW YORK, 
19 RECTOR ST +e ODESSA, TEXAS, 1920 E. 2ND ST 
e PHILADELPHIA, 230 VINE ST «* SAN 
FRANCISCO, 1740 17TH ST * 
wST AVE 5S. ¢ TULSA, 321 N, 
CHEYENNE ST e¢ EXPORT SALES 


OFFICE, TRENTON 2, Ne Je 
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skimming industrial headlines 


New York ferries 
radar-equipped 


Three of New York’s newest ferries 
now feature dual console installation 
of marine radar equipment. Because the 
290-foot vessels must operate with equal 
ease in either direction, each wheel- 
house is equipped with a radar console 
alongside its wheel. The equipment, 
manufactured by Westinghouse, will 
provide a continuous chart of the entire 
harbor as the boats ply the heavy-traffic 
route between South Ferry and Staten 
Island, crossing the main channel 
through which inbound and outbound 
ocean traffic operates from the North 
and East River piers. 

Both consoles will receive signals 
from the same antenna mounted on the 
top deck. Instantly adjustable, the 
equipment is capable of distances of one, 
two, four or eight nautical miles. 

The 3,000-passenger ships’ other fea- 
tures include turbine-generators, bat- 
tery-charging rectifiers, Micarta plastic 
rudder bearings, and fluorescent light- 


ing. 


edited by Charles LaRobadier, m.e. ‘55 


spring fatigue 


Are your auto springs tired? It has 
been known for 100 years or so 
that steel, and all other metals, suffer 
fatigue if they are repeatedly put under 
stress. Steel can carry a big load, but 
when it must carry even a relatively 
small load time after time, it may even- 
tually give way. 

Ever since the German metallurgist, 
August Wohler, tested fatigue failures 
on railroad axles in 1852, steelmen have 
been looking for the secrets of endur- 
ance in steel. These secrets are very 
hard to get at. Just as the resistance 
of people to fatigue often seems unre- 
lated to their physique, so steel’s en- 
durance seems to be largely independ- 
ent of other properties of the steel. 

Steelmen do know, however, that high 
tensile strength in a piece of steel re- 
duces its fatigue. So they have used the 
things that build up tensile strength— 
cold rolling and heat treating—to build 
up steel’s endurance. 

Various kinds of steel are continually 
being worn to a frazzle in research 
tests, so that their limits of endurance 


Radar-equipped New York ferry crossing harbor between South Ferry 
and Staten Island. (Courtesy of Westinghouse). 
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will be accurately known before the 
are placed in service. 

A typical specimen of steel may tak 
anywhere from 500,000 to 10,000,00 
stretchings, or squeezings, or vibration 
in one experimental session—only to g 
through the whole process several dozer 
more times while researchers vary th 
severity of the test. 

It may take weeks before the endur 
ance limits are known, but that’s stil 
quicker than observing a part in actua 
operation, such as following an actiy 
automobile spring around—awaiting it 
ultimate demise upon the nth chuckhole 


Short-wave 


recording 
information and controlling intra- 
plant truck shipments. (Courtesy of 
Westinghouse). 


dispatcher 


short wave radio 
truck dispatching 


The installment of short wave set: 
in trucks has greatly speeded up and 
organized intraplant shipments at West 
inghouse. 

From a centrally located dispatching 
office any industrial truck operator ir 
the plant can be given shipment order: 
along with all essential information a: 
to the most easily accessible storeroom 
containing the proper quantities of the 
materials to be moved. 

One dispatcher handles the entire 

(continued on page 42) 
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SO many jobs so well 


THE DEFENSE PROGRAM calls for steel and more 
steel . . . for weapons, ships, planes, even lowly 
barbed wire like this. Only steel can do so 
many jobs so well. And fortunately, United 
States Steel and the more than 200 other steel 
companies in America are able to produce enor- 
mous quantities of this vital metal . . . more 
than all the rest of the world put together. 


PPER. This 96-inch lathe in the Homestead District Works of U.S. Steel 
urn and bore a 110-ton piece of steel that’s 8 feet in diameter and 66 feet 
! But to produce quality forgings, it takes fine steel and skilled craftsmen, 
rell as modern machines. United States Steel has all three. 


'S YOU SHOULD KNOW ABOUT STEEL. In making the products that are sold under the 
d States Steel trade-mark, U.S. Steel buys materials from nearly 54,000 other companies 


d over 40% of all money received by U.S. Steel for its products is paid out to these suppliers, This trade-mark is your guide to quality steel 


The Theatre Guild on the Air, presented every Sunday evening by United States Steel. National Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station, 


ITED STATES STEEL Api Bicee Ber Aur 


BRIDGE..AMERICAN STEEL & WIRE and CYCLONE FENCE..COLUMBIA-GENEVA STEEL..CONSOLIDATED WESTERN STEEL..GERRARD STEEL STRAPPING .. NATIONAL TUBE 
SUPPLY..TENNESSEE COAL & IRON..UNITED STATES STEEL PRODUCTS..UNITED STATES STEEL SUPPLY. .Divisions of UNITED STATES STEEL COMPANY, PITTSBURGH 
GUNNISON HOMES, ING. » UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY * UNIVERSAL ATLAS CEMENT COMPANY 


BIG CATS... 
(continued from page 9) 


from the oil vapors by gravity and drops 
into the spent catalyst standpipe and 
through an automatically controlled 
slide valve to the air injection point. 
Here its density is reduced from 25 1b/ 
cu. ft. by a current of air which “‘fluffs 
up” the catalyst making it flow as a 
fluid up the regenerator return line. 

The oxygen in the air admitted for 
“fluffing up” purposes continuously re- 
generates the catalyst by burning off 
coke. This action brings the catalyst to 
a temperature of about 1100°F, and 
makes it an _ effective heat-transfer 
medium for vaporizing the fresh-oil feed 
and supplying the heat necessary for the 
cracking reaction. The reactivated hoz 
catalyst is retained in the regenerator 
and is constantly withdrawn into the 
standpipe for re-use. 

The combustion gases pass through 
cyclone separators in the top of the re- 
generator where they follow a high- 
velocity spiral path which throws the 
heavier catalyst particles to the out- 
side of the separator by centrifugal 
force. The recovered catalyst is returned 
to the bed while the flue gases enter 
the regenerator exit line and_ pass 
through the flue-gas cooler where their 
contained heat is used to generate high- 
pressure steam by heat exchange with 
water. The cooled flue gases then pass 
to the electrical precipitator which has 
a 55,000 volt potential between plates. 
Most of the catalyst is recovered and 
the flue gases are vented to the atmos- 
phere. Recovered catalyst passes from 
the precipitator into the recovered cata- 
lyst line and is blown into the regene- 
rator. 

The combined hydrocarbon — gases 
from the spent-catalyst is recovered and 
returned to the main bed. The cracked 
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gases pass through the reactor overhead 
line to the fractionator scrubbing section 
where the small quantity of resicual 
catalyst fines is diverted to the bottom 
of the fractionator and passes with 
heaviest oil to the slurry settler, an 
integral part of the fractionator in 
which the catalyst settles out by gravi- 
ty. The clarified decanted oil is with- 
drawn from the top of the settler for 
use as fuel oil or for further processing. 
The thickened catalyst slurry passes 
into the catalyst return line and is re- 
turned to the reactor. This completes 
the circuit of catalyst in the system.’ 

The vapor stream entering the frac- 
tionator passes upward from the scrub- 
bing section through the bubble plates 
of the fractionator and usually is sepa- 
rated into wet gases, unstabilized gaso- 
line, light gas oil, and heavy gas oil. 
The heavy gas oil, or the entire frac- 
tionator side stream can be diverted 
for a recycling operation to the recycle- 
oil line and so returned to the reactor 
for further cracking with the fresh 
feed, if it is economically feasible to 
do so. 

It is hoped that some insight has been 
gained in the operation of this new 
giant of the petroleum industry. It is 
probable that within a few years, most 
gasoline used in this country will be 
produced by catalytic processes. With 
knowledge gained from experimentation 
and experience, the proper catalysts may 
be found that will produce a myriad of 
other products. Even now, in Browns- 
ville, Texas, the catalytic process is be- 
ing run “backward” to produce gasoline 
and other products from natural meth- 
ane gas. Although there is no reason 
for doing so, even “crude” petroleum 
can be made from natural gas by using 
the proper catalysts. Catalytic processes 
are truly a new “magic wand” in the 
American petroleum industry. 
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ST. PAT’S BALL... 
(continued from page 20) 


As soon as the manager turned his back, 
they calmly picked up the door and— 
walked off with it. 

The engineers were out after the cul- 
prits as soon as they heard about the’ 
theft, but they were too late. No trace 
of the door could be found. Members 
of Sigma Delta Chi, honorary profes- 
sional journalism fraternity, were sus- 
pected of haying a great deal to do with 
the disappearance of the door, but noth- 
ing could be proved. The question was 
finally settled Saturday night, as three 
members of Sigma Delta Chi brought 
the missing “door prize’ to the dance. 
And so ends the case of the disappearing 
door prize. 

As dancing ended at midnight, a 
grand Engineer's Weekend came to a 
close. It was a weekend that not only 
gave enjoyment to everyone who was 
here, but also established firmly once 
again the tradition of Engineering Open 
House at Illinois. 


A new phase of atomic research will 
be opened up at the University when 
the department of sanitary engineering 
begins a study of the problem of the 
presence of radioactive substances in 
water supplies, in sewage, and in the 
disposal of industrial wastes. 

Knowledge of these effects must be 
obtained before the increasing load of 
radioactive materials reaches alarming 
proportions. 


% a Ce 


Put yourself in the position of the 
prisoner who was given 10 white balls, 
10 black balls, and 2 boxes. He was 
told that the executioner would draw 
1 ball from 1 of the 2 boxes. If it was 
white, the prisoner would go free, if | 
it was black, no head. How would you 
arrange the balls in the boxes to give 
yourself the best odds for survival? 
Answer next issue. 


It had been a busy day for mother 
and to make matters worse her small 
son came running into the house with 
his pants torn. : 

“You go right to your room and 
mend those pants yourself,” she ordered, 
“and don’t let me see you out here 
until the job is done.” 

A little later she went in to see how. 
the job was coming along. The pants— 
lay on a chair and the door to the- 
cellar, usually closed, was open. The 
mother called down sternly: “Are you 
running around down there without 
your pants on?” A deep voice answered, 
“No ma’am. I’m reading the gas meter.” | 
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Modern construction methods have changed walls from the 
self-supporting type to a mere covering which does not sup- 
port its own weight for more than one or two stories. Hence 
the definition of “curtain wall’’:—the facing or enclosure of 
the structural steel frame. This frame supports the entire 
weight of modern buildings. 

The need has existed for a covering that would not only 
clothe the building, but be lightweight, economical and 
space saving. Because these requirements are more than ade- 
quately met with stainless steel curtain wall construction, 
this method is becoming increasingly popular with cost and 
space conscious owners, builders and architects. 
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Stainless steel sheet facing 
2" concrete ae 


|-———-+-___- 


%6" “10 ga, wire mesh 
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2" cellular glass insulation 


4" "16.90. expanded metal channel 
| $$ $$$ 3'-o" panel —— 


the CRUCIBLE “sandwich’’—only 6” thick ~ 


(can be less) 
Crucible stainless steel curtain wall panels are in the 
form of 6-inch thick “sandwiches”. The facing consists of 
flanged, light-gauge stainless steel sheets with a factory, 
or site-fabricated, sandwich consisting of cellular glass 


52 years of, |Fine\ steelmaking 


Midland Works, Midland, Pa. . 
National Drawn Works, East Liverpool, Ohio « 


Spaulding Werks, Harrison, N. J. 
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What's Happening at CRUCIBLE 


about stainless curtain walls 


insulation between two layers of concrete with connect- 
ing reinforcing. Crucible 18-8 stainless as the outside face 
offers excellent resistance to weather and fire while pro- 
viding eternal beauty with a minimum of maintenance; 
the inside face can be finished or painted to suit the re- 
quirements of modern building interiors. Since 18-8 is 
restricted in use, a good substitute material, type 430 
stainless, now government decontrolled, offers the same 
benefits as 18-8 stainless. 


moisture penetration 


The unique characteristics of the cellular glass insulation 
stop moisture vapor migration from one face of the 
panel to the other. The cellular insulation properly de- 
signed and installed assures that condensation will not 
take place anywhere within the sandwich. 


insulation 

Although less than half as thick as the usual wall con- 
struction, this Crucible stainless steel panel construction 
has more than twice the insulating value. The “U” value 
(overall thermal conductivity) is approximately 0.15 


BTU Hr./Sq.Ft./°F. 
fire resistance 


The Crucible sandwich met the requirements of a 
standard 4-hour fire test conducted in the testing 
laboratories of the National Bureau of Standards. 
This meets all old building codes and is double, or 
better, the requirements of modern enlightened 
building codes. 


erection and fabrication 


Since a building frame is not precision built, the 
attachment of the panel walls to the frame is done 
with fastening devices that provide necessary 3- 
dimensional adjustment. Panels can be made at the 
building site, and a 24-hour casting-to-fastening 
cycle is possible. 

technical service available 

Though the use of some stainless steel is now re- 
stricted, Crucible metallurgists and development 
personnel are continuing to investigate improved 
methods of curtain wall and other construction so 
that better buildings can be built when stainless 
is more freely available. For more information 
write: CRUCIBLE STEEL COMPANY OF AMERICA, Gen- 
eral Sales and Operating Offices, Oliver Building, 
Pittsburgh, Penna. 


first name in special purpose steels 


Sanderson-Halcomb Works, Syracuse, N.Y. * 


Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
Trent Tube Company, East Troy, Wisconsin 
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CHEME... 


(continued from page 11) 
this that the chemical engineer translates 
test tube results into the working model 
of commercial operation. 

The unit process laboratory occupies 
portions of the first and second floors. 
It also has two steel mezzanines as well 
as the two regular floor levels. Much 
of the space in this laboratory is used 
for projects and senior research of in- 
dividual students. 

The largest laboratory in the build- 
ing is the unit operations laboratory. It 


extends from the ground floor up 
through the second floor. Its overall 


size is about 58 by 56 feet. There are 
three balconies at nine-foot levels, pro- 


viding four operating levels. There is 
also a twelve-foot crane-bay. Some of 


the equipment in this laboratory is a six- 
plate distilling column, a four-plate dis- 
tilling column, a double effect evapo- 
rator, an ammonia absorption column, 
filtration equipment, and apparatus for 
studying flow of fluids. 

The research laboratories are con- 
structed so that each one is next to an 
office. Each laboratory has two doors 
and emergency shower heads for the 
safety of the research worker. At pres- 
ent, a great deal of research is being 
done on aerosols and heat and mass 
transfer at high pressures. 


The two foremost men in chemical 


engineering at Illinois in the past were 
Professors William Albert Noyes, 
Senior, and Samuel Wilson Parr. While 
Doctor Noyes, for whom the main 
chemistry building was named, was a 
chemist, his place in the chemical engi- 
neer’s history is due to his sound judg- 
ment in gathering able men to teach at 
Illinois. The men he brought include 
Doctor Roger Adams, now head of the 
department of chemistry, Professor 
W. C. Rose, and Professor C. §. Mar- 
vel, to name only a few. 

Professor Parr was the first chemical 
engineer at Illinois. He started the cur- 
riculum and headed the division until 
his retirement in 1926. He is most fam- 
ous for his extensive research on Illinois 
coals. As a result of his work, the clas- 
sification of coals has been accomplished. 
He contributed much important infor- 
mation on storing of coal, low tempera- 
ture coking processes, and use of high 
sulfur content coals. He developed the 
Parr calorimeter, by which the heating 
value of coal is measured, and many 
other analytical instruments and devices 
used in the fuel industry. His work 
was not confined solely to fuels how- 
ever. His contribution to boiler water 


treatment is still considered outstanding. 
He developed the non-corroding alloy 
Illium. It is fitting that the East Chemi- 
stry building has been dedicated to the 
man who did most for 


chemical engi- 


neering at Illinois. 

If one were to look for the present 
head of the division of chemical engi- 
neering, he might have a hard time find- 
ing Doctor H. F. Johnstone in his of- 
fice. One of the busiest men on campus, 
Doctor Johnstone not only teaches 


chemical engineering, but practices it as — 


well. It is not uncommon for him to be 
in his office on Monday, in Washington 
on Tuesday, and back on campus again 
on Wednesday. 

The staff, which Doctor Johnstone 
has gathered is of the same high caliber. 
Every undergraduate chemical engineer- 


f 
; 
; 
: 


ing course is taught by a man with a_ 


Ph. D. While the degree itself does 
not make Doctors Drickamer, Peters, 
Ranz, and Westwater good teachers, it 
does indicate that they know their sub- 
ject. It is also important that these men 
have served in industry as well as in 
colleges. Still these are only a few of 
those who help train the chemical engi- 
neer. As mentioned before, the chemical 
engineer needs a very good background 
in chemistry. For this ground-work, the 
chemical engineer at Illinois can thank 
Doctor Roger Adams and his disting- 
uished staff. 


While the chemistry student of 1868 
was to be found on the baseball dia- 


mond, the chemical engineer of today is — 
found in prominent places in the indust- — 


rial world. 
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Amazon comes Up-River “Fine Para’, oe acknowl- 
edged by rubber experts as the highest grade of natural 
rubber. To Okonite researchers and independent experts 
alike, long experience has shown that only this rubber 
provides all the factors needed in top quality insulation 


for electrical wires and cables. 


The Okonite Company obtains a high degree of uni- 
formity in shipment after shipment of this premium 
has found that Up-River 
Fine Para assures a long service life . . 
sively in all Okonite rubber insulated wires and cables. 
The Okonite Company, Passaic, New Jersey. 


OKONITESS 


insulated wires and cables | 


rubber in “biscuit” form... 
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How Honeywell Engineers help make it possible 
for a sub to dive swiftly and safely 


It’s a tense moment aboard a U. S. Navy 
submarine when the signal for diving 
stations electrifies the crew. 


And to make sure all preparations 
have been properly made for a swift, safe 
descent —submarines are equipped with 
a panel of colored lights like the 
one shown below aboard the U.S.S. 
Silversides. Submariners call it the 
“Christmas Tree,” because when all 
valves and hatches are closed the whole 
panel glows green. 


Important to the “Christmas Tree”’ 
are tiny switches—that must never fail. 
That’s why, in choosing the hundreds 
of precision switches found in every 
submarine, the Navy selects dependable, 


OC 


America lives better—works better with Honeywell Controls 
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Ho 


proven Micro Precision Switches, pro- 
duced by Honeywell. 


And this is only one of many vital 
functions Honeywell devices perform in 
the fields of marine controls, aviation, 
guided missiles and atomic energy. 

Today, fabulous new controls for 
many fields are being developed by the 
men in our expanding engineering and 
research sections, who find their work 
often calls for fascinating study in the 
realm of pure science. 

There’s real opportunity for engineers 
at Honeywell—for this is the age of 
Automatic Control. 

And Honeywell has been the leader 
in controls for more than 60 years! 


NNEAPOL I 


neyw 


ell 


For information about opportunities in our engineer- 
ing and research departments, write us, stating your 
qualifications. Depending on the location you prefer, 
send your letter to Personnel Dept., Minneapolis- 
Honeywell, Minneapolis 8, Minn.; Peccinel Dept., 
Minneapolis-Honeywell, Brown Instruments Division, 
Philadelphia 44, Pa.; or Personnel Dept., Minneap- 
olis-Honeywell, Micro Switch Division, Freeport, itl, 
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ATOMIC AIRCRAFT... 
(continued from page \6) 


from the reactor and the heat supplied 
to the air by a heat exchanger through 
which the reactor coolant passes. In all 
cases, except that of the ram-jet and 
other direct air cycles, it is required 
that heat be transported in a coolant 
from the reactor to the propulsion ma- 
chinery. In making a choice among the 
various types of propulsion machinery 
which have been suggested, the designer 
must perform detailed and careful an- 
alyses of many different possible com- 
binations. Some of the problems which 
confront him are so obvious that they 
may be mentioned here. For example, if 
a propeller type propulsion system is 
chosen, the hot fluid from the reactor 
must be piped to the turbines which 
drive the propellers; these in turn must 
be mounted on the wings. Thus each 
propeller must be provided with its own 
reactor, or hot fluids must be piped 
around the airplane from a central re- 
actor heat source. Any reactor coolant 
will undoubtedly become somewhat 
radioactive in passing through the re- 
actor, and this alternative hence is not 
attractive. On the otherhand providing 
cach propeller with its own reactor is 
not casy either, for two reasons. First, 
the weight of a reactor, with its shield, 
is very large; more than one reactor 
and shield therefore is highly undesir- 
able from a weight standpoint. Second, 
two reactors per airplane would require 
more than twice the fuel investment of 
one reactor and a low fuel investment 
per airplane is desirable, rather than a 
high one, 
Reactor 


The design of the reactor will be 
greatly influenced by the coolant chosen. 
However, the basic principle upon 
which the reactor operates is the same 
regardless of the coolant. This principle 
is as follows: The reactor may be 
thought of as a more or less cylindrical 
body throughout which a fissionable ma- 
terial such as uranium-235 or pluton- 
ium-239 is distributed. The reactor also 
contains passages for the flow of the 
coolant through it necessary for the re- 
moval of the heat and also usually con- 
tains a material which is called a moder- 
ator. Vhe reaction starts with the cap- 
ture of a neutron by a nucleus of, say 
uranium-235, Since neutrons are present 
in small concentration in the atmosphere 
everywhere, this serves to start the re- 
action, Immediately after capture of the 
neutron the U-235 nucleus disintegrates 
with the liberation of two to three neu- 
trons and 2 atomic nuclei (fission frag- 
ments) both smaller than the original 
nucleus. Most of the energy of fission 
is carried off by the fission fragments ; 
this energy is imported to the material 
into which they are cast and appears as 
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heat. Gamma rays and beta rays also 
are given off in the fission process. 
The two to three neutrons given off 
are ejected into the body of the reactor 
any may undergo one of three different 
tates. |) They may escape from the 
reactor entirely and be captured out- 
side it by some parasitic nucleus in the 
structure of the shield or its surround- 
ings. 2) They may be captured by some 
ot the non-fissionable materials in the 
reactor itself. 3) They may be captured 
in another U-235 nucleus, following 
which additional neutrons will be given 
off. If we can design the reactor so 
that as many as about 40 per cent of 
the neutrons given off in fission are 
captured in other fissionable nuclei in 
such a way as to cause fission there, 
the reaction will continue indefinitely 
until the fissionable nuclei are used up. 
The basic problem of reactor design 
is to reduce to acceptably low values the 
first two methods of loss of neutrons 
mentioned above; that is, leakage from 
and parasitic capture in the reactor. 
Leakage may be counteracted to some 
extent by surrounding the reactor with 
a neutron reflecting material which 
scatters but does not capture the neu- 
trons. For example, graphite and beryl- 
lium oxide are known to be good reflec- 
tors. Excessive capture of neutrons in 
nonfissioning nuclei in the reactor may 
be avoided by eliminating from the re- 
actor atomic species which have a strong 
tendency to capture neutrons or, in the 
language of the nuclear physicist, have 
a high neutron capture cross section. 
Unfortunately, it is not always easy to 
do this because some of the materials 
which are most suitable for use as re- 
actor structure, and without which the 
reactor will not support itself, have 
rather high capture cross sections. ‘These 
are thus poisons for the nuclear chain 
reaction although essential for the me- 
chanical stability of the reactor. Obvi- 
ously, we may increase the fraction of 
the neutrons which are absorbed in 
U-235 nuclei by increasing the propor- 
tion of U-235 present in the reactor. 
Unfortunately, this increases the amount 
of fissionable material invested in the 
reactor and since fissionable material is 
extremely precious it is desirable to 
keep its investment to a low value. We 
usually, therefore, resort to the device of 
introducing into the reactor a moder- 
ator. A moderator is an element of low 
atomic weight and low capture cross 
section for neutrons. Because of its low 
atomic weight a neutron striking it 
loses a relatively large fraction of 
energy in each such collision. Because 
of its low capture cross section, it does 
not capture many of the neutrons which 
strike it. After the neutrons are thus 
slowed down or moderated, their cap- 
ture by the fissionable material in the 
reactor becomes much more probable 


since the cross section for capture of 
low energy neutrons is higher than that 


for high energy neutrons. ‘Typical mod- 


erators are graphite, ordinary water, 
heavy water, 
oxide. The control of the chain reaction 
is in principle exceedingly simple. One 
of the most direct means of control 1 


to arrange an absorbing rod so that it | 
can be inserted into the reactor or with- | 


drawn from it. If the rod is withdrawn 
from the reactor, it will absorb a small- 
er number of neutrons than before. If, 
in its original position, the rod was ab- 
sorbing that number of neutrons which 
made the reactor just critical, (that is, 
neither rising nor falling in power) 
then withdrawal of the rods will cre- 
ate a slight excess of neutrons in the 
reactor and the power will begin to in- 
crease. If, for example, we withdraw 
the rod so that the fraction of the neu- 
trons absorbed in fission is 0.1 per 
cent greater than before, then the num- 
ber of neutrons in the reactor will in- 
crease by 0.1 per cent in each neutron 
generation. Since the neutron genera- 
tion time is extremely short the reactor 
will build up fairly rapidly in power in 
an exponential manner. When it is de- 
sired to stop this build up, all that is 
necessary is to insert the control rod to 
its original position. This will deprive 
the neutron cycle of its 0.1 per cent 
excess and the power of the reactor will 
stay steady at the new level thus 
reached. Similarly, if it is desired to 
decrease the power of the reactor, in- 
serting the rod more deeply than its or- 
iginal position will enable it to absorb 
more neutrons than before and the chain 
reaction will gradually die. Other meth- 
ods of control have been proposed also. 
For example, in a reactor which has ‘a 
reflector, removal of part of the reflec- 
tor will allow the leakage of more neu- 
trons than before. This will decrease 
the reactivity and constitutes a method 
of control. Also, removal of part of the 
moderator or of some of the fuel itself 
from the reactor will decrease the re- 
activity, and these expedients may also 
be used as control mechanisms. 


It it is evident that the control of the 
reactor 1s an important matter; not so 
much because of the very remote possi- 
bility that the reactor might turn itself 
into a low grade atomic bomb, but be- 
cause if the power of the reactor fluctu- 
ates without a corresponding fluctuation 
in the heat removal capacity of the heat 
transfer system, the reactor inevitably 
will heat up. Over-heating, if sufficient- 
ly severe, can cause accelerated corro- 
sion, warping or even melting of parts 
of the reactor. Evidently too, it is im- 
portant that the reactor not be operated 
without a flow of coolant through it 
since this certainly will result in seri- 


(continued on page 38) 
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GRADUATE ENGINEERS — Join Sperry’s 
engineering team. In one of the 
research, product development or field 
jobs now open, you can apply your 
knowledge immediately and keep on 
learning with pay. 

Good starting pay. Salary increases 
as you progress. You'll enjoy the advan- 
tage of working with acknowledged 
leaders in their fields. And there are no 
routine jobs at Sperry. Every job is a 
challenge to originality, the fresh 
approach. We offer many incentives for 
advanced study and the advanced 
thinking so helpful in getting ahead. 


Immediate Openings 
... for Aeronautical, Electrical, Elec- 
tronic, Mechanical Engineers — Physi- 
cists — Technical Writers — Field 
Engineers for applied engineering both 
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You’ll Work in Long Island 
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* Modern plant. Well-equipped labo- 
ratories. Excellent working facilities. 

¢ Or in the field, there are excellent 
applied engineering opportunities in 
other parts of the U. S. and overseas. 

* Opportunities for rapid advancement. 
Encouragement to continue your 
education, while you earn. 


* Liberal employee benefits. 


You'll Work Under a Great 
Leadership Tradition 
The Sperry Gyroscope Company—with 
its 40-year tradition of tackling and 
solving difficult problems—is the recog- 
nized leader in developing automatic 
controls for navigation. From Sperry’s 
work in gyroscopics and electronics 
have come the Gyropilot* flight con- 
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troller. Zero Reader® flight director, 
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mechanisms, communications equip- 
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the klystron tube — the first practical 
source of microwave energy. From 
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plete line of Microline* instruments for 
precision measurement in the entire 
microwave field. 

We want more men like those who 
have built up this fine record for Sperry 
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and solving tough problems. It will pay 
men with such qualifications to write... 
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INTRODUCING... 
(continued from page 14) 


work ten years in the oil fields for his 
government. 

In Mishal, Iraq has chosen a capable 
student both to represent his govern- 
ment and to bring home engineering 
knowledge. Best of luck to you and 
your-country, Mishal. 


PROFESSOR H. F. JOHNSTONE 


Professor Johnstone, professor of 
chemical engineering here at the Uni- 
versity of Illinois, is the man respon- 
sible for much of the recent progress in 
the chemical engineering division de- 
scribed elsewhere in this issue of the 
Tech. A native of Georgetown, South 
Carolina, Dr. Johnstone attended the 
University of the South at Sewanee, 
Tennessee and received his B.S. degree 
there in 1923. He did his graduate work 
at the University of Iowa, receiving his 
Ph.D. degree in physical chemistry from 
that University in 1926. 

Upon finishing his college work, Dr. 
Johnstone assumed a teaching position 
at the University of Mississippi. “Two 
years later he moved to Champaign- 
Urbana and became connected with the 
Engineering Experiment Station at the 
University of Illinois. Here he entered 


PROFESSOR H. F. JOHNSTONE 


on a cooperative research program with 
the Utilities Research Commission of 
Chicago on a study of stack gas prob- 
lems related to atmospheric pollution. 
In 1935, Dr. Johnstone joined the stafi 
of the chemical engineering division and 
has advanced through the department 
until today,he is head of the department. 

Early in the second World War, be- 


cause of the great demand for chlorine 
gas and the possibility of an acute short- 
age of electric power, Dr. Johnstone 
made a survey for the Office of Pro- 
duction Management on non-electrolytic 
processes for producing chlorine. Also 
during the war he directed a munitions 
development laboratory for the National 
Defense Research Council in which new 
munitions for chemical warfare were 
developed. In reward for this work he 
received the President’s Certificate of 
Merit and the Naval Ordnance Devel- 
opment Award. Dr. Johnstone is now 
the chairman of the Research Council 
for the Chemical Corps Advisory Board, 
and scientific adviser for the Los An- 
geles County Air Pollution Control 
Board. At Illinois he also directs a con- 
tract with the Atomic Energy Commis- 
sion in the Engineering Experiment Sta- 
tion on a fundamental study of aerosols. 


Publications by Dr. Johnstone in the 
field of gas absorption, aerosols and 
fume problems, and in the production of 
heavy chemicals are well known 
throughout the chemical world. When 
asked about his hobbies, Dr. Johnstone 
replied that trips to Washington occupy 
most of his spare time. 
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This is a 
magnification 
of what 

abrasive 

material ? 


Commercial 
Diamond 


Fused Silicon 
Carbide 


Fused Aluminum 
Oxide 


Boron 
Carbide 


The answer “Fused Aluminum Oxide” 
gives you a passing mark. But, it’s not 
just ordinary fused alumina. It’s Norton 
32 ALUNDUM* abrasive in a single 
crystal, containing more than 99% pure 
fused alumina — hailed as the “‘greatest 
abrasive contribution to increased grind- 
ing production in more than 40 years.” 


How It’s Made 


When bauxite is submitted to an ex- 
tremely high temperature in an electric 
furnace by an ingenious Norton Process, 
grains of 32 ALUNDUM abrasive form 
in a fluid matrix where each grain grows 
into a single, complete crystal — strong 
in shape and with many sharp points on 
all sides. The matrix not only contrib- 
utes to 32 ALUNDUM.  abrasive’s 
unique crystalline structure but also 
absorbs impurities from the melt. This 
accounts for the better than 99% purity. 


The matrix is then dissolved away by 
a complicated chemical process and the 
released grains are washed and screened 
to size. No crushing is necessary. 


Amazingly Versatile! 


The extra sharpness and crystalline 
form of Norton 32 ALUNDUM abra- 
sive enables it to grind cast iron, alu- 
minum, bronze, brass, soft steel, high- 
speed steel and cast alloy tool materials. 
Its versatility is further borne out by a 
typical report. In one prominent plant, 
Norton 32 ALUNDUM wheels, replac- 
ing other wheels, accounted for over-all 
time savings, floor to floor, of: surface 
grinding — 26.3%; internal grinding — 
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13.1%; tool grinding — 13.2%; cylin- 
drical grinding — 25%. 


Worth Remembering 


This example of ‘“‘making better prod- 
ucts to make other products better’ 
promises an interesting future to young 
engineers who want to contribute to new 
developments. Norton Research is well 
worth investigating. 


Free Folder 


highlights the cost- 
cutting advantages of 
Norton 32 ALUNDUM 
abrasive on countless 
grinding jobs. Write 
for your copy. 
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Gordon R. Finlay, Ph.D., Cornell '42, examines a 
specimen with the Metallograph in the Physical 
Testing Laboratory at the Norton electric furnace 
plant in Chippawa, Canada, 
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NAVY PIER... 
(continued from page \5) 


a book in which Doctor Eisenschmil 
relates the highlights of 51 years as a 
chemist and executive. He has been 
very active in local organizations. 
Among the positions he has held are 
the chairmanship of the Chicago sec- 
tion of the American Chemical Society, 
the presidency of the Chicago Chemists 
Club, and the chairmanship of the LIli- 
nois Commission of the Purity of Paint 
Material. 

As hobbies Doctor Eisenschmil studies 
criminology and philosophy and is con- 
sidered an expert on the assassination 
of Lincoln. 

After an introduction by Doctor 
Hunt, adviser of the Pier Chapter, Doc- 
tor [isenschmil spoke of the problems 
in the research field. He outlined these 
problems in three steps: 

1, Is the problem worth while? 

2. Can the problem be solved ? 

3. Sell the solved problem. 

He stated that there are many men 
with the ability to solve and sell the 
problem, but few who are capable ot 
seeing a worth-while problem. Doctor 
Kisenschmil spoke in an informal man- 
ner and often cited incidents from his 
experiences. The lecture, in general, was 
highly informative, educational and en- 
joyable. 
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In the near future, field trips are 
going to be made to steel companies in 
the Chicago area and talks will be given 


by key men in the diversified fields of’ 


chemistry. 

The AIChE will demonstrate the 
rubber-from-oil process at the University 
Open House which will be held April 
23 and 24. 


PHYSICS CLUB 


During the week of March 17, the 
Physics Club was host to a member of 
the Professional Center, who gave an 
interesting lecture on the betatron. A 
week latér a field trip was made to 
the Center to see the betatron in oper- 
ation, 


TALK 
A general meeting consisting of me- 
chanical, electrical and chemical engi- 
neers was held and the manager of the 
Chicago division of Dow Chemical 
Company lectured on silicones. 


AIEE 


On March 4, the chapter was host 
to a Bell ‘Telephone demonstration of 
microwaves and later in the month on 
March 18, Dean F. W. Trezise spoke 
on The Manpower Shortage. April 1 
will start off with a movie on the Elec- 
trical Proving Ground, and on April 


for 
WATER 


Write Today 


29, a field trip to Commonwealth Edi- 
son Company to see a demonstration of 
their circuit analyzer. 


AIA 


The AIA under a new regime has 
started a new policy. Ray Bulinski, pres- 
ident of the student chapter, introduced 
the new system of business meetings on 
every other meeting and visiting lec-: 
tures and educational events on the 
other occasions. A close tie between the: 
student and professional chapters has 
made this possible. Mr. Harold Rey- 
nolds, AIA architect, specializing in in- 
terior decorating, delivered the first lec- 
ture of the semester on interior decorat- 
ing. 

Eigtals Der eitee 

On April 23 and 24, from 5 p.m. to 
9:30 p.m., the Navy Pier Branch of 
the University of Illinois will throw 
open its doors to the public for the 
1952 Open House. Everyone is wel- 
come. 


A prof of ours went to see the dean 
and asked him for the day off to cele- 
brate his silver wedding anniversary. 

The dean, after some deliberation, 
said, “All right, but I hope that I’m 
not going to have to put up with this 
every 25 years.” 
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Engineering secrets are under her skin 


This is the first official photo of the 
giant Boeing cight-jct XB-52. It’s Amer- 
ica’s new all-jet heavy bomber, and an- 
other trail-blazing product of Bocing 
engineering leadership. Still highly 
classified, Bocing’s most revolutionary 
developments are out of sight, under 
the XB-52’s gleaming skin. 


The B-52, vital to America’s defense 
plans, is just one of the challenging 
projects Boeing engineers are at work 
on. Others include guided missiles, 
supersonic research, and the B-52’s 
team-mate, the six-jet B-47 medium 
bomber, now in quantity production. 
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If you measure up, you can share the 
prestige of Bocing lcadership. You'll 
work with men who have made major 
contributions to both civil and mili- 
tary aviation. And you can look ahead 
to a long-range carecr with a com- 
pany that has been growing steadily 


for 35 years. 


You can work cither in Seattle, heart 
of the Pacific Northwest, or in progres- 
sive Wichita, Kansas. Bocing provides 
a gencrous moving and travel allowance, 
gives you the benefit of special training 
programs, and pays a good salary that 
grows with you. 


Plan now to build your career as a mem- 
ber of Boeing’s distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi- 
enced and junior engineers in aircraft. 
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also for servo-mechanism and electronics 
designers and analysts, and for physicists 
and mathematicians with advanced degrees. 


For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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ATOMIC AIRCRAFT... 
(continued from page 30) 


ous damage if not destruction of the 
reactor. 


Shield 


Although most of the energy of nu- 
clear fission appears as kinetic energy 
of the two fission fragments mentioned 
above, and this kinetic energy in turn 
appears as heat in the fuel elements, a 
substantial portion of the energy of a 
reactor appears as kinetic energy of the 
neutrons and as ionizing radiation, such 
as gamma rays and beta rays. The neu- 
trons and gamma rays, if allowed to 
escape with complete freedom from the 
reactor, would make it necessary for 
human beings to stay at a distance of 
more than a mile from a high powered 
reactor while in operation. Moreover, 
since the fission products themselves are 
radioactive and continue to emit gamma 
rays even after the chain reaction has 
been stopped, it would not be possible 
to approach the reactor very much closer 
than this even after it had been shut 
down. It is clear that a shield must be 
provided. 

The basic requirements of the shield 
are dictated by the two basic types of 
radiation which it is desired to stop. 
The neutrons are slowed down most 
effectively by light atoms such as hydro- 


gen, and moreover are more easily cap- 
tured after being slowed down. For this 
reason an effective shield will contain 
light atoms such as hydrogen, which also 
is a good slow neutron absorber. Gamma 
rays, on the otherhand, are degraded in 
energy and stopped best by heavy ele- 
ments such as lead. Hence, the shield 
normally will contain heavy elements 
also. It is clear that a mixture of light 
and heavy elements arranged in the most 
strategic fashion will be desired. The 
details of this arrangément are not par- 
ticularly important for a large station- 
ary reactor such as those which have 
been built on the ground in the past. 
However, for a reactor which is to be 
mobile it is important that the shield 
weight and dimensions be kept small. 
Hence, the materials put into the shield 
must be the best possible and must be 
arranged in the best possible fashion. 
The detailed solution of this problem 
is extremely complicated. 

Another point of importance is that 
not only must the shield prevent escape 
of radiation from the reactor to the de- 
sired degree but also it must be capable 
of admitting and emitting the coolant 
which carries the heat away from the re- 
actor. This means that ducts must pierce 
the shield and we are then confronted 
with the problem of leakage of radia- 
tion through these ducts. Generally 
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speaking, gamma rays and neutrons tra-. 
vel in straight lines. However, under. 
certain conditions they can be scattered 
or reflected around corners or curves. 
This confronts us with another difficult 
but interesting problem in the shield. 


Some Problems of Nuclear 
Powered Aircraft 


It may be interesting to pose some 
dificult problems in addition to those 
mentioned above which confront the de- 
signer of a nuclear powered aircraft. 


The shield will be the heaviest single 
object aboard the aircraft. Early pub- 
lished estimates of shield weight placed 
the minimum at 50 to 100 tons, with- 
out any provisions for removal of heat. 
From this it is evident that a large air- 
craft will be required to carry a weight 
of this magnitude even though the air- 
craft need carry little or no chemical 
fuel. To a first approximation one may 
balance off the weight of the shield 
against the weight of the fuel load 
which would be carried in the large 
modern aircraft, since the shield and 
the reactor which it. contains essentially 
replace the fuel load. The fuel loads 
of modern aircraft range up to the 
neighborhood of 75 tons or more. If 
the early estimates of shield weight re- 
ferred to above are anywhere near cor- 
rect, it is evident that the weight of 
the shield plus the reactor is not grossly 
different than that of the fuel which 
can be carried in a large conventional 
aircraft. However, every effort must be 
made to keep down the weight of the 
shield and the reactor. One obvious 
way to do this is to make the reactor 
small so that the shielded volume is 
kept small. This in turn restricts the 
amount of cross sectional free flow area 
through which coolant may pass through 
the reactor and increases the pressure 
drop. Moreover, as the reactor diameter 
decreases it usually is found that more 
fissionable material is required. This is 
undesirable. There is therefore a bal- 
ance to be struck between the benefit of 
small shield weights resulting from de- 
creased reactor size on the one hand, 
and the disadvantages resulting there- 
from in smaller free flow area for cool- 
ant flow and larger fissionable material 
investment required. 


Balance and Structure 


The existence of a large concentrated 
weight such as the shield and the re- 
actor at one point in an aircraft, makes 
it necessary to redesign the structure 
of the aircraft to accommodate this 
weight. Although large aircraft are de- 
signed for very large gross weights 
this weight is usually distributed over 
the wing and throughout the fuselage. 
Concentrating the weight in the fuse- 
lage greatly increases wing bending 

(continued on page 40) 
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ATOMIC AIRCRAFT... 
(continued from page 38) 


moments and necessitates structural re- 
design in many cases. 


Large Landing Weight 

The very fact that only a small 
amount of the fuel is consumed in flight 
means that the gross weight of a nuclear 
aircraft will be approximately the same 
on landing as on take-off. First, the 
landing gear must be made strong 
enough to take the higher gross landing 
weight. Second, the landing speed is in- 
creased and there may be a change in 
landing attitude which possibly could 
require changes in the landing gear, or 
in tail clearance angle requirements. 


Heat Transfer 


The very essence of a nuclear power 
plant is the transfer of heat from the 
reactor to the propulsion machinery. 
The requirements for small size and 
high power density placed upon the air- 
craft reactor push the heat transfer de- 
signer to the limit of his knowledge. He 
must avoid hot spots in the flow system, 
he must have good flow distribution and 
he must know exactly how the power is 
distributed in the reactor so that he 
can supply the right amount of coolant 
to each part of it. Solution of these 
problems requires a great deal of de- 


tailed analysis and experiment. For ex- 
ample, consider the cooling of a surface 
beneath which U-235 is located in a 
reactor. The rate of heat generation is 
independent of the local temperature, 
thus if the surface be deprived of its 
coolant it will at once rise in temper- 
ature until it melts or disintegrates. 
The reactor is like a heat exchanger to 
which heat is constantly supplied 
whether it is taken away or not; only 
by maintaining the flow of coolant can 
trouble be avoidéd. 
Fissionable Material Investment 
The desirability of keeping the quan- 
tity of fissionable material in the reactor 
small, has been mentioned previously, It 
is obvious that this is desirable. How- 
ever, the chain reaction will go in the 
reactor only so long as there is present 
a certain minimum quantity of fission- 
able material called the critical mass. 
As soon as the reaction has consumed so 
much fissionable material that the mass 
drops very slightly below the critical 
mass, the chain reaction dies and can- 
not be started again without adding 
more fissionable material. Moreover, the 
products of fission remain in place in 
the fuel elements and eventually must 
be removed. This makes it necessary to 
remove the remaining fuel from the re- 
actor, purify it and prepare it for reuse. 
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tied up in the reprocessing activities 
may easily exceed that which is tied up 
in the reactor proper. Thus, the uran- 
ium investment is not simply the amount 
of uranium carried aboard the aircraft 
but also that which is on the ground in 
various stages of preparation for use, 
The question of recovery and reprocess- 
ing of the fissionable material is a mat- 
ter for the chemist and chemical engi- 
neer, and is a whole new subject on 
which I shall not touch further here. 


Radiation Damage 


Inter-nuclear collision between neu- 
trons and the nuclei of materials used 
as structures or as moderators in the 
reactor or between fission fragments and 
other nuclei result in dislocation of the 
nuclei with which collision occurs. 
While it is definitely known how great 
an effect these dislocations have it 1s 
known that the properties of the ma- 
terials in which they have occurred un- 
dergo a change. Usually this change is 
in a detrimental direction. For exam- 
ple, a decrease in thermal conductivity 
may occur, thus making the heat remoy- 
al problem ever harder. Or, other equal- 
ly critical properties may deteriorate. 

Some liquids or gases which might be 
proposed as reactor coolants are decom- 
posed by radiation, and are hence not 
usable. Organic compounds are _parti- 

(continued on page 44) 
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THE DU PONT 


DIGEST 


Ch. E’s at Du Pont 


Plant development work is solid background 
for a future in chemical engineering 


The work of production supervisors 
at Du Pont, as discussed here last 
month, is aimed at getting better 
results from existing processes and 
‘equipment. 


In contrast, the job of plant de- 
velopment groups is to find ways to 
improve methods and products, and 
advise management when changes 
should be made for economic or tech- 
nical reasons. Chemical engineers in 
this work are responsible for lower- 
ing process costs, adapting the prod- 
uct to new uses and improving prod- 
uct quality to obtain a larger share 
of the existing market. 


These duties provide an under- 
standing of the fundamental aspects 
of the business, as well as a broad 
view of Company operations. The 
training and experience a man gains 
as a member of a plant development 
group—often a first assignment at 
Du Pont—isan excellent background 
for any field he may move into later. 


Conducting a development study 
usually involves obtaining data from 


H. E. Graham, Jr., B.S.Ch.E., Georgia I. T. 
748, and J. F. Carley, Ph.D.Ch.E., Cornell’51, 
study a plastic compounder-extractor-extruder 
for improvements in making plastics. 
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laboratory, semi-works and plant- 
scale experiments, estimating profits 
and investments, and consulting with 
sales, research and production per- 
sonnel, also with auxiliary depart- 
ments such as Engineering, Chemi- 
cal and Purchasing, and with out- 
side authorities. 


Here are typical problems solved 
by plant development groups: 


7 


John Purdom, B.S.Ch.E., Ohio State 


49, 
and Kenneth Kehr, B.S.M.E., North Caro- 
lina State ’50, discuss diagram of a process for 
impreved recovery of a nylon intermediate. 


1. Prompted by obsolescence and 
wearing of equipment, experimental 
studies and economic comparisons 
were made on the entire process of 
isolating dyes. Methods in.use called 
for crystallization, filter pressing and 
tray drying. It was found that a 
rotary vacuum filter with a continu- 
ous rotary steam tube dryer, air con- 
veyor and a dust collection system 
reduced costs about $50,000 a year. 


2. Production of sodium silicate was 
to be increased substantially, but the 
tank-type furnace at the heart of the 
process proved a bottleneck. The 
furnace design, including exit and 


Thurman W. Kaiser (at right), B.S.Ch.E., 
Purdue ’50, supervises tests of improved pro- 
cess for making neoprene intermediates. 


[ FOURTH OF A SERIES | 


Reid Earnhardt, B.S.M.E., Cornell 


44, 
M.S.M.E., Carnegie ’48, and René M. Le- 
Clare, M.S.Ch.E., M. I. T. ’51, check in- 
stallation of improvements in plant equipment. 


entry ports, was improved, and its 
capacity enlarged at a small fraction 
of the cost of a new furnace. 


With the rapid growth of techno- 
logical improvements all over the 
world and increasing competition, 
plant development work assumes 
greater and greater status. The Ch. E. 
entering such a group at Du Pont 
finds a wealth of opportunity for his 
skill and ingenuity. 


HAVE YOU SEEN “The Du Pont Com- 
pany and the College Graduate’’? Free, 
40-page book describes opportunities 


for men and women with many types 
of training. Write: 2521 Nemours Bldg., 
Wilmington, Delaware. 


REG. U. 5, PAT.OFE 


180% AmMmnaIver3sary 


BETTER THINGS FOR BETTER LIVING 
. » » THROUGH CHEMISTRY 


Entertaining, Informative — Listen to ‘‘Cavalcade of 
America,’’ Tuesday Nights, NBC Coast to Coast 
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SKIMMING... 


(continued from page 22) 

fleet of trucks and records information 
received from a truck operator on his 
master materials location sheet. “This 
record is being continuously compiled 
by the dispatcher from “truck-operators’ 
call-in reports so that he has the latest 
record of both material. locations and 
quantities at these: points. 

Essentially, the regularly licensed in- 
stallation is very sumil@r to a taxi dis- 
patching .systém.ayse 


ie ag? 


no’ support for 
melting metals 


In a nearly incredible experiment at 
Westinghouse recently, aluminum was 
melted by placing it between two hori- 
zontal coils of copper a few inches apart 
and applying energy at 10,000 cycles. 
As the switch was closed the aluminum 
actually floated into space between the 
two coils. It began to spin rapidly, glow 
red, soften, and turn to a liquid, assum- 
ing, as it did so, the shape of a spinning 
toy top. When the power was shut off 
the melt dropped to a crucible below 
where it instantly solidified. 

This was the outcome of efforts to 
produce more nearly pure metals. When 
high-temperature metals are melted in 
a crucible, reactions occur with the re- 


Melting aluminum in air produces 
purer metals and alloys. (Courtesy 
of Westinghouse). 


fractory. But in the case where the 
metal is melted in air where volatile 
impurities are lost and other impurities 
are not picked up, greater purity is 
achieved. Alloys can also be produced 
while the metal is suspended. The in- 
duced currents automatically produce 
the necessary stirring. 


Although still limited in choice an 
quantity of metals, this process has beer 
successfully employed in research fo 
metals in lamps, electronic tubes, and 
other high-temperature applications: 
particularly where it is not necessary, 
to greatly exceed the melting point of 
the metal. 


crash trucks for air force 


Details were recently released on‘ the 
nature of several hundred crash and fire- 
fighting trucks to be built for the U.S. 
Air Force by Marmon-Herrington Co. 

Known as Model 0-10, the new 
trucks are designed to operate efficiently 
in any temperature ranging from 65 de- 
grees below zero to 165 degrees above, 
Fahrenheit. This extreme range neces- 
sitates, among other things, a completely 
automatic generating system to keep bat- 
teries charged at all times as well as 
an auxiliary heating system for engines. 

The 0-10 is a high-speed vehicle used 
to reach crash scenes as quickly as pos- 
sible. Featuring six-wheel drive, the new 
truck has maximum traction and can go 
through deep mud, sand and snow and 
up steep grades with amazing speed 
and ease. 

Because of unique design, the Model 
0-10 is able to close in on a crashed 

(continued on page 46) 


put-your own 


Plan now to do creative engineering at 


PRATT & WHITNEY AIRCRAFT 


RATT & WHITNEY AIRCRAFT, leading aircraft en- 
gine designer and manufacturer has been a firm 
advocate of ‘‘creative engineering”’ for all of its 27 
years in business. Operating as it does in a highly 
technical field, the company has never veered from 
the basic policy that engineering excellence is the 


key to success. 


This has meant extraordinary emphasis on engi- 
neering, the formation of an engineering-minded 
administration, and the spending of millions of dol- 
lars of company funds to build the most complete 
research and development laboratories in the field. 

Such an approach has enabled Pratt & Whitney 
to gain a top reputation for piston and jet engine 
development. Only recently the company became 
one of the few in the country to be awarded a 
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at— 


U. S. Government contract for the development of 
a nuclear powered aircraft engine. 

Long range opportunities to put your own ideas 
to work doing creative engineering-are open now. 
Find out how you can fit into this great engineering 
organization. Consult your placement counselor or 
write to Frank W. Powers, Engineering Department 
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THE STRIKING HEAD of this common kitchen 
match contains sulfur. It symbolizes the host 
of everyday items that would be affected by a 
severe sulfur shortage. Sulfur finds its way into 
almost every branch of American industry. It is 


important to the production of chemicals, fer- 
tilizers, petroleum products, and numberless 
other materials vital to the nation’s defense 
program and to our normal industrial and 
economic development. 


How the Petroleum Industry helped 
ease the Nation’s Sulfur shortage 


‘THERE Is A SAYING, ‘“‘the best index of 
the level of the civilization of a country 
is its production of sulfuric acid.’”’ The 
U.S. would have had real cause to worry 
had the critical shortage of sulfur in the 
past 18 months gone unchecked. 


However, since sulfur in the form of 
hydrogen sulfide occurs in natural and 
refinery gases, the petroleum industry 
took the impending shortage as its cue to 
step up its normally limited recovery 
of sulfur from these sources. 


Accordingly, by mid-1952 recovery 
from petroleum and natural gas will have 
mounted to 700,000 long tons per year. 
This will provide substantial help in re- 


lieving the national shortage. Since this 
tonnage is considerably above the needs 
of the oil industry, it will ease the situa- 
tion for many other industrial users. 


Standard Oil has taken the lead in the 
midwest in this by-product sulfur recov- 
ery program. With facilities at Whiting 
and in the far west and south west, the 
company will produce nearly 10% of the 
sulfur obtained from petroleum sources. 


Sulfur recovery and Standard Oil’s part 
in it is just one example of how young 
men with training in chemistry and engi- 
neering may apply their skills and knowl- 
edge in our company—and gain deep 
satisfaction in the results of their work. 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 


STANDARD 
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ATOMIC AIRCRAFT... 
(continued from page 40) 


cularly susceptible, and even outside the 
zone of most intense radiation in the 
reactor ordinary lubricants turn tarry 
or even solidfy. Lubricated machinery 
hence may not be used in such locations. 
Electrical insulation, on prolonged ex- 
posure to radiation, breaks down and 
disintegrates or loses its effectiveness. 
There is here a large field of investi- 
gation, particularly in the physics of 
solids, where much work must be done 
in order to elucidate the effects of radia- 
tion damage, as this phenomenon is 
called, on the materials which might be 
used in an aircraft reactor, or in radia- 
tion exposed locations in the shield. 


Escape of Radioactivity 

It is evidently necessary to confine 
substantially all the radioactivity of the 
reactor within it. This imposes on the 
designer of the reactor another restric- 
tion. It is occasionally suggested that a 
nuclear aircraft will create a hazard to 
population in its vicinity. Inasmuch as 
the aircraft itself will carry a crew 
which must be protected adequately, per- 
sons at a distance will not be affected 
in any way. 

Materials 


One of the most important problems 
in reactor technology today is the find- 


NEW PLANT MAKING AGRICULTURAL 
AMMONIA USES FRICK REFRIGERATION 


The Mississippi Chemical Corp. at Yazoo City uses three Frick com- 
pressors to hold 2,000 tons of liquid ammonia in the spherical tanks 
(at upper right) by reducing the pressure and temperature. 

This eight-million-dollar plant, built by 10,000 stock-holding farm- 
ers, produces both liquid ammonia and solid ammonium nitrate for 


use as fertilizer. 


Installation by Munford Engineering Co., Frick Distributors at 
Jackson. 


Three Frick Compressors in Service at 
the Mississippi Chemical Corp. 
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The Frick Graduate Training 
Course in Refrigeration and Air 
Conditioning operated over 30 
years, offers a career in a grow- 
ing industry. 


WAYNESBORO, PENNA. 
Also Builders of Power Farming and Sawmill Machinery 


ing and development of materials ade- 
quate for use in reactors which are pro- 
posed for production of power in one 
form or another. The combined effects 
of high temperature, corrosion by vari- 
ous coolants, radiation damage, thermal 
stresses, and mechanical stresses can be 
extremely serious in some cases. The air- 
craft reactor presents these problems 
to an unusual and critical degree. For 
example, a difference of 100° F in per- 
missable maximum reactor temperature 
can easily produce a 15 per cent differ- 
ence in thrust output of the power plant. 
High temperature materials are there- 
fore a prime necessity. A corrosion resist- 
ant coating on the reactor heat transfer 
surfaces a few thousandths inches thick 
may double the critical mass. A braz- 
ing alloy containing a few per cent 
boron (a strong neutron absorber) may 
put so much boron into the reactor that 
it cannot be made to go critical, and 
this particular alloy may therefore be 
entirely un-usable. An alloy high in 
nickel may have good corrosion and high 
temperature strength properties for use 
as reactor structure, but be so strong a 
neutron absorber as to be substituted by 
another alloy of lower nickel content 
and poorer corrosion and strength prop- 
erties. The finding of materials ade- 
quate to withstand these conditions is a 
challenge worthy of the best metallur- 
gist, ceramist or chemist. 


to steel line. 


LL, Mth yy 
oo Mt, 


An extra tough, tinned steel tape line Va’’ wide, designed 
e-pecially for mine work. Clear, sharp graduations and figures 
deeply stamped into nickel silver sleeves—securely soldered 


folding winding handle, ample size hardwood carrying handle. 
Reels of tapes up to and including 150 feet are 4-arm 

pattern; over 150 feet, 5-arm as illustrated. Leather thongs 

supplied. Available in all desired markings. ae i 


BUY [UEKIN 


FROM YOUR HARDWARE OR TOOL STORE 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
132-138 Lafayette St., New York City e 


Outlook 

In many respects the-propulsion of air- 
craft is an ideal use for nuclear energy. 
Here to a higher extent than in any 
other application the advantages of a 
highly concentrated source of heat can 
be used to good result. Although the 
goal of producing a nuclear powered air- 
craft is an admittedly ambitious one it is 
only such high performance, premium 
uses of energy which can today justify 
the consumption of as rare a resource 
as uranium-235 or — plutonium-239, 
Moreover, it is inescapable that a de- 
velopment of this type has great military 
significance. 

In recent months the government has 
announced that the nuclear aircraft pro- 
gram is entering a new phase. In this 
new phase the Aircraft Gas Turbine 
Department of the General Electric 
Company has been given the responsi- 
bility for the propulsion system and the 
Consolidated Vultee Aircraft Corpora- 
tion is to supply an airframe. 

My belief is that our efforts to fly an 
aircraft on nuclear power will be suc- 
cessful. The difficulty, of the task and 
the value of the, result,combine to form 
a challenge which is in ‘my opinion un- 
matched. 


And then there was the deaf mute 
that fell into the well and broke three 
fingers screaming for help. 


MINE 7A 


Strong metal reel, nickel plated. Long 


TAPES « RULES 
PRECISION TOOLS 


Barrie, Ontario 
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This car replaced 615 Bottles” 


ANOTHER ALCOA DEVELOPMENT STORY: 


In 1927, a chemical manufacturer asked us, 
“Why must some chemicals be handled in small 
drums or carboys . . . can’t tank cars be built 
of aluminum?”’ 

From our years of research, we knew that we 
had alloys compatible with many chemicals—and 
experience in fabrication methods dictated weld- 
ing. The Field was inviting, and we decided to 
design and pay for the first aluminum tank 
car ourselves. 

Our engineers designed an 8,000-gallon tank, to 
be welded together from 16 large aluminum plates. 
Working with a leading tank car builder, lessons 
which we had learned in other Alcoa develop- 
ments enabled us to materially assist in the alloys 
selected, welding techniques and structural fabri- 
cation methods employed. One year later, in 1928, 


‘ALUMINUM 
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the car was completed. It was then tested in 
20,000 miles of road service, while hauling glacial 
acetic acid—a typically tricky cargo. It weathered 
3,500 recorded shocks—900 severe ones. That 
aluminum car is still in service! 

Together with tank car builders, we have de- 
veloped improved riveted and welded car designs, 
which are now “‘standard.” Today there are over 
1,300 aluminum tank cars carrying the fussy com- 
pounds that formerly traveled only in small 
containers. 

This is typical of the development jobs we do 
at Alcoa. Others are under way now and more are 
waiting for mechanical, metallurgical, electrical, 
chemical and industrial engineers having the 
imagineering skill to tackle them. Perhaps you 
may be one of those men. ALUMINUM COMPANY OF 
America, 1825 Gulf Building, Pittsburgh 19, Pa. 


“SEE IT NOW,” with Edward R. Murrow, brings the world 
to your armchair...CBS-TV every Sunday...3:30 P.M. EST 


COMPANY O F AMERICA 
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SKIMMING... 
(continued from page 42) 

plane, drive the fire away from the 
crew compartment and permit rescue 
even before the fire is totally out. This 
is accomplished by a cab-controlled air- 
foam turret nozzles in conjunction with 
powerful ground sweep sprays. The de- 
livery pressure for the major extinguish- 
ing agents is derived from a pump 
driven by a separate engine which is 
carried amidships. 


an atomic yardstick 


Atomic radiation may someday be 
harnessed as the most accurate measur- 
ing devices, according to I. F. Kinnard, 
manager of engineering for GE and 
leading authority on measurements. 

Speaking on future instrument design 
and engineering trends, he said that “the 
potentialities of atomic radiation in the 
field of measurements are boundless.” 
As an example of how radiation could 
be used as a “measuring stick,” he ex- 
plained, “would be to direct the rays 
into a container of liquid. On striking 
the liquid, the rays would be so affected 
that when measured they would indicate 
the exact amount in the container.” 

However, before such steps are taken, 
new instruments to measure radiation 
itself must be developed. These instru- 


ments would have to meet requirements 
much higher than present-day needs if 
the atomic power is to be used to gen- 
erate electricity, or to run ships and 
aircraft. 


“Great strides will be taken in the 
development of new instruments,” he 
predicted, ‘“‘to assume the most efficient 
and reliable operation of atomic power 
plants. This development work must be 
given important priority, so that new 
applications of atomic energy are not 
delayed.” 


He also warned that research in this 
field would involve nuclear physics, ‘“‘a 
little-tapped field in the measurements 


industry.” 


new dentifrice 
uses glycerine 


According to the makers of a new 
dental preparation, glycerine has solved 
the dentist’s problem of pastes which 
splash and spatter when used for clean- 
ing teeth with mechanical equipment. 
The product is made solely for profes- 
sional use, and it is one of the first of 
such compounds to be made available 
in ammoniated form. The doctors who 
developed it explain that glycerine was 
the only binder they found which pro- 
vided all the qualities they desired, in- 
cluding the non-spattering property. 


TENSION CONTROL 
AND LEATHER 
make a good team 


TENSION. 
CONTROLLING 
MOTOR BASE 


Ameteand NEATHER BELTING ~Lisorualion 


Headquorters for Authentic Power Transmission Data 


41 PARK BOW, WEW YORK 38, NEW YoRK 
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Chief ingredients are dibasic ammon- 
iated phosphate, carbamide, a synthetic 
detergent, and pumice, which are held 
together by glycerine to form a smooth 
past which does not separate or dry out. 
Glycerine’s plasticizing effect and the 
good consistency it imparts allow the 
paste to be used without water, which 
accounts for the absence of spattering 
when it is applied by mechanical means. 
Glycerine is also said to help preserve 


the high ammonia content during shelf 
life. 


atom-smasher x-ray for cancer 
treatment 


An atom-smasher that develops the 
most powerful X-ray beam ever gener- 
ated specifically for the treatment of 
cancer is now being assembled at the 
University of California School of Med- 


icine, San Francisco. 


The machine is a synchrotron that 
produces an X-ray beam of 70,000,000 
volts. With it, University of California 
scientists will do some pioneering re- 
search on the possibility that ultra-high 
energy X-rays have some advantages in 
treating deep-seated cancer. 


The synchrotron, purchased with 
funds from the Atomic Energy Commis- 
sion, has just arrived in San Francisco. 
It was designed and constructed at 
Schenectady, N. Y., by GE scientists 


and engineers. 


The new cancer-fighting weapon is 
being reassembled in a two story build- 
ing constructed especially to house it and 
its associated laboratory. Total cost of 
the machine and the building, all f- 
nanced by AEC funds, is about half a 
million dollars. 


Dr. Robert S. Stone, professor of 
radiology and one of the pioneers in the 
application of nuclear physics in medi- 
cine, is the director of the project. 


Dr. Gail Adams, physicist in charge 
of the operation of the machine, came 
to the School of Medicine from the Uni- 
versity of Illinois, where he played an 
important role in the development of 
the 20,000,000 electron volt betatron, 
presently the most powerful X-ray wea- 
pon used in cancer treatment. 

Work with the 20,000,000 volt beta- 
tron indicates it is possible to put a 
higher dose of radiation in deep-seated 
tumors than with lower voltage ma- 
chines. At 70,000,000 volts this effect 
may be even more pronounced. Due to 
the flexibility of the machine it can be 
adjusted between 20,000,000 and 70,- 
000,000 volts. 


Army Doctor: “Now look here, my 
good man. You know very well you 
wouldn’t come to me in civilian life 
with a thing like this.” 

Recruit: “Of course I wouldn't. I’d 
send for you!” . 
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ANCESTRY UNKNOWN... 


Noone knows who first thought of gears asa means 
of transmitting power or motion. . . but without 
them modern civilization could not function. 


There would be no clocks, cars or calculators 
.-. industry would revert to hand production... 
transportation would go back to the horse and 
buggy . . . household chores would multiply ... 
office managers would be seeking mathematical 
geniuses. 


FUTURE UNLIMITED... 


A gear never works alone. Only when properly 
meshed can it function efficiently. So, in industry, 
minds must mesh if progress is to result. Here, 
in America, engineers, inventors, machinists, tool- 
makers are geared for great advancement. And 
their point of contact is America’s all-seeing, all- 
hearing and reporting Inter-Communications 
System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 


McGRAW-HILL PUBLISHING COMPANY, INC. 


@ 330 WEST 42nd STREET, NEW YORK 36, N.Y. 10) 


HEADQUARTERS FOR 
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BUSINESS 


unique contribution of the American business 
press ...a great group of specially edited maga- 
zines devoted to the specialized work areas of 
men who want to manage better, design better, 
manufacture better, research better, sell better. 


WHY WE HAPPEN TO KNOW... 


The McGraw-Hill business publications are a 
part of this American Inter-Com System. 


As publishers, we know the consuming insist- 
ence of editors on analyzing, interpreting and 
reporting worthwhile ideas. 


As publishers, we know that advertisers use 
our business magazines to feature the products 
and services which they offer in the interest of 
increased efficiency, and lower production costs. 


As publishers, we know that people subscribe 
to our business publications to keep abreast of 
what’s new in their field and in industry as a 
whole. For the editorial pages tell “Show” and the 
advertising pages tell “‘with what.” 


(INFORMATION 
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TECHNOCRACKS 


edited by Pete Cattapan, gen.e. ’53 


Child specialist to mother of small 
boy: “Yow ll have to handle this child 
carefully. Remember, you're dealing 
with a sensitive, high-strung little 
stinker.” : 

Report of tardiness to 8:00 classes: 
A body in the sack tends to remain 
in the sack. The cohesive force between 
the body and the sack varies as the 
square of the time the body is in con- 
tact with the sack. 


Math Prof.: “Give me an example 
of an imaginary spheroid.” 
Engineer: “A rooster’s- egg. 
heer wer 


” 


A local policeman stopped his squad 
car and hailed an inebriated gentleman 
who was making his dubious way down 
the street. 

“Hey you,” he shouted, “where are 
you going in that condition?” 

“Gonna work,” mumbled the drunk. 

“Oh yeah,’ growled the _ officer, 
“what kind of work can you do in the 
shape you're in?” 

“Minin.” 

“Minin what?” persisted the cop. 

“Minin? my own damn_ business,” 
snapped the drunk, “and why don’t you 
do the same?” 


ae * cS 


Engineering Student: “Do you serve 
crabs here?” 


Bidwell’s 


” 
one. 


Waitress: 


“We serve any- 


Lo and behold, engineering has in- 
vaded South Campus. “Fire,” the play 
which won first prize in the Contem- 
porary Arts Festival, was written by 
Arthur Gregor, an electrical engineer 
living in New York City. The play will 
be given during the first part of April. 
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An elderly woman visiting the zoo 
wanted to ride a camel. The keeper 
hoisted her up, but was unable to make 
the camel move. 

At last the lady dismounted and start- 
ed to pet it. Suddenly it went running 
off as fast as it could. The keeper 
turned to the old lady. 

“Madam,” he said, 
do to him?” 

“TI tickled him,” she replied. 

“Well,” said the keeper, ‘you'd bet- 
ter tickle me. I’ve got to catch him.” 


“What did you 


Bo 


Suggested slogan for parents with 
kids in college: ‘““The Dough must go 


” 
on. 


It’s possible some of those gangsters 
meant, “I refuse to answer on _ the 
grounds it may incinerate me.” 


Clerk: “Did you kill any moths with 
those moth balls I sold you the other 
day?” 

Customer: “No, tried for five hours, 
but I couldn’t hit one.” 


Newcomer to Champaign: “How 

does the land lie around here?” 
Old-time Resident: “It isn’t the land 

that lies. It’s the real estate agents.” 


“Ts there anyone present who wishes 
the prayers of the congregation for a 
relative or friend?” asked the minister 
of the little New England church. 

“T do,” said an angular lady arising 
from the rear pew. “I want the congre- 
gation to pray for my husband.” 


“Why, sister Abigail,’ replied the 
minister. “You have no husband as yet.” 
“Yes, that’s why I want you all to 


pitch in and pray for one for me.” 


The excited voice of a young Smith 
girl came over the phone: “Two boys 
are trying to break into my room 
through the window!” 


“Listen, lady, this isn’t police head 
quarters; this is the fire department.” 


“T know,” she answered, “but my 
room is on the second floor and they 
need a ladder.” 


* 


Recently the following testimony was 

received by a patent medicine concern: 

“For nine years I was totally deaf, 

and after using your ear salve for only 

ten days I heard from my brother in 
South Dakota.” 
* 


She: ‘Time 
friends.” 

He: “It sure does. Twenty years ago 
we were both seventeen. Now you're 


twenty-four and I’m thirty-seven.” 


separates the best of 


“Ts Jim a tightwad ?” 

“Well, every time he takes a nickel 
out of his pocket, the Indian blinks at 
the light.” 


Me 


Boy: ‘‘Shine your shoes, mister?” 
Instructor: “No.” 
Boy: “I'll shine them so you can see 
your face in them.” 
Instructor: “No, I told you!” 
Boy: “O. K.—coward!” 


LAS Student: “Have you read the 
professor’s new book ?” 

E.E. Student: “Yes.” 

LAS Student: “What do you think 
of it?” 

E.E. Student: “Well, to be frank, 


I think the covers are too far apart.” 


“Hello.” 
“Hello.” 
“That you, Jake?” 


“Yep, this is Jake.” 

“Tt doesn’t sound like Jake.” 

“Well, this is Jake speaking all 
right.” 

“Are you sure this is Jake?” 

“Sure, this is Jake.” 

“Well, listen, Jake, this is Henry. 
Lend me fifty bucks.” 

“All right, Vl tell him when he 
comes in.” 2 


There is only one engineer who ever 
became rich. He recently died in Colo- 
rado and left a fortune of $50,000 
which he amassed through unceasing 
toil, superhuman perseverance, remark- 
able ingenuity, and the death of an 
uncle who left him $49,999. 


It was my intention to write a column 
of jokes. I have written a column. Now 
read the articles. They're probably 
funnier. 
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